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֓ཁ
ԻָͷσδλϧԽΛഎܠʹɼԻָΛର৅ͱͨ͠Իָ৘ใॲཧݚڀ͸੝ΜʹߦΘΕ͖ͯ
ͨɽԻָ৘ใॲཧݚڀʹָ͓͍ͯۂಛ௃ྔ͸ଟ͘ͷݚڀͰݸผʹநग़͞Ε࢖༻͞Εͯ
͖͕ͨɼָۂಛ௃ྔʹ͍ͭͯͷσʔλऩूɾ෼ੳج൫͸ଘࡏ͍ͯ͠ͳ͍ɽͦ͜Ͱຊݚڀ
Ͱ͸ɼԻָ৘ใॲཧɼಛʹָۂಛ௃ྔΛѻ͏ݚڀ΍ΞϓϦέʔγϣϯ։ൃͳͲʹ࢖༻Ͱ
͖ΔΑ͏ͳָۂʹ͍ͭͯͷσʔλͷऩूɾ෼ੳج൫Λߏங͢Δ͜ͱΛ໨తͱ͢Δɽ
ຊݚڀͰ͸σʔλΛެ։ɾڞ༗͢ΔͨΊʹ޿͘༻͍ΒΕ͍ͯΔ Linked Open Data
(LOD) ͷٕज़Λ༻͍ͯɼָۂಛ௃ྔ΍ָۂ৘ใͷσʔλΛؚΉָۂ LODͷੜ੒ɾ෼ੳ
ج൫ͷߏஙΛߦ͏ɽָۂ LODͷઃܭʹ͋ͨΓɼָۂಛ௃ྔʹ͍ͭͯͷ෼ੳʹ͓͍ͯ໾
ཱͭΑ͏ͳεΩʔϚઃܭΛߦ͏ͨΊɼݱࡏͷԻָ৘ใॲཧʹ͓͍ͯͲͷָۂಛ௃ྔ͕Ͳ
ͷ͘Β͍࢖༻͞Ε͍ͯΔͷ͔ௐࠪΛߦ͏ɽָۂͷϝλ৘ใʹ͍ͭͯ΋ඞཁͳσʔλ͕
ؚ·ΕΔΑ͏ɼ·ָͨۂಛ௃ྔΛ༻͍ͨԻָ෼ੳ΍ΞϓϦέʔγϣϯ։ൃʹ׆༻͠΍͢
͍Α͏ʹεΩʔϚઃܭΛߦ͏ɽָۂಛ௃ྔ΍ָۂͷϝλ৘ใʹ͍ͭͯͷద੾ͳϓϩύ
ςΟ͕ଘࡏ͍ͯ͠Δ৔߹͸ͦͷطଘϓϩύςΟΛεΩʔϚઃܭͰ༻͍Δ͕ɼطଘϓϩ
ύςΟ͕ଘࡏ͠ͳ͍ɼ͋Δ͍͸ָۂ LODͰͷ࢖༻͕ద੾Ͱ͸ͳ͍৔߹͸৽ͨʹಠࣗϓ
ϩύςΟͷఆٛΛߦ͍εΩʔϚઃܭʹ༻͍Δɽָۂ LODͷεΩʔϚΛઃܭͨ͠ޙɼָ
ۂ LODੜ੒ɾ෼ੳج൫ͷߏஙͱָͯ͠ۂಛ௃ྔͷղੳ΍ָۂͷϝλ৘ใͷऩूɼָۂ
LOD΁ͷ௥ՃΛࣗಈͰߦ͏ָۂ LODࣗಈߏஙγεςϜͷߏஙΛߦ͏ɽ·ָͨۂ LOD
ੜ੒ɾ෼ੳج൫ͷධՁͱͯ͠ɼج൫ͷ׆༻ࣄྫͱָͯ͠ۂಛ௃ྔΛ༻͍ͨԻָ෼ੳΛߦ
͏ɽԻָ෼ੳͰ͸ɼ࣮ࡍʹָۂ LODऩूɾ෼ੳج൫Λ׆༻ͨ͠σʔλͷ୳ࡧྫ΍ɼԻ
ָδϟϯϧ෼ྨʹ͍ͭͯͷ෼ੳྫɼΞʔςΟετͷਓؾ౓ʹ͍ͭͯͷ෼ੳྫΛఏࣔ͢Δ
͜ͱͰɼָۂ LOD͕޿ൣғͷσʔλΛ؆୯ʹ୳ࡧͰ͖ɼָ͔ͭۂಛ௃ྔΛ༻͍ͨԻָ
෼ੳʹ͓͍ͯ໾ཱͭݟ௨͠Λࣔ͢ɽ
i໨࣍
ୈ 1ষ ͸͡Ίʹ 1
ୈ 2ষ طଘݚڀ 4
2.1 Linked Open Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2.2 MIRtoolbox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.3 ԻָαʔϏε . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.4 Իָ৘ใॲཧݚڀ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.5 ָۂ৘ใͷΦʔϓϯσʔλ . . . . . . . . . . . . . . . . . . . . . . . . . 9
ୈ 3ষ ָۂ LODͷઃܭ 11
3.1 Ξϓϩʔν . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3.2 ָۂಛ௃ྔͷར༻ௐࠪ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3.3 ಠࣗϓϩύςΟͷఆٛ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.4 εΩʔϚઃܭ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3.4.1 ָۂಛ௃ྔ෦෼ͷεΩʔϚ . . . . . . . . . . . . . . . . . . . . . 14
3.4.2 ϝλσʔλ෦෼ͷεΩʔϚ . . . . . . . . . . . . . . . . . . . . . 15
ୈ 4ষ ָۂ LODࣗಈߏஙγεςϜͷߏங 21
4.1 Ξϓϩʔν . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
4.2 γεςϜͷߏ੒ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
4.3 γεςϜͷಈ࡞ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
4.3.1 ָۂಛ௃ྔͷղੳɾऔಘ . . . . . . . . . . . . . . . . . . . . . . 23
4.3.2 ϝλ৘ใͷऔಘ . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
4.3.3 ָۂ LOD΁ͷ௥Ճ . . . . . . . . . . . . . . . . . . . . . . . . . 24
4.3.4 RDF DB΁ͷσʔλ௥Ճ . . . . . . . . . . . . . . . . . . . . . . 25
ii
ୈ 5ষ ָۂ LOD෼ੳج൫ͷ׆༻ࣄྫ 27
5.1 ྨࣅָۂͷ୳ࡧྫ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
5.2 Իָδϟϯϧ෼ྨʹ͍ͭͯͷ෼ੳྫ . . . . . . . . . . . . . . . . . . . . 32
5.2.1 ෼ੳํ๏ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
5.2.2 σʔλ୳ࡧํ๏ . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
5.2.3 ෼ੳ݁Ռͱߟ࡯ . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
5.3 ΞʔςΟετͷਓؾ౓ʹ͍ͭͯͷ෼ੳྫ . . . . . . . . . . . . . . . . . . 37
5.3.1 ෼ੳํ๏ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
5.3.2 σʔλ୳ࡧํ๏ . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
5.3.3 ෼ੳ݁Ռͱߟ࡯ . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
ୈ 6ষ ·ͱΊͱࠓޙͷ՝୊ 41
6.1 ·ͱΊ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
6.2 ࠓޙͷ՝୊ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
6.2.1 σʔλ਺ͷ૿Ճ . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
6.2.2 ৘ใͷՄࢹԽ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
6.2.3 ָۂಛ௃ྔͷ௥Ճ . . . . . . . . . . . . . . . . . . . . . . . . . . 42
6.2.4 ΞϓϦέʔγϣϯͷ։ൃ . . . . . . . . . . . . . . . . . . . . . . 42
ँࣙ 44
ࢀߟจݙ 45
ݚڀۀ੷ 48
iii
ਤ໨࣍
1.1 ָۂ LODੜ੒ɾ෼ੳج൫ͷߏ੒ . . . . . . . . . . . . . . . . . . . . . . 2
2.1 Linking Open Data cloud diagram (2014/8/30) . . . . . . . . . . . . . 6
3.1 ָۂ LODͷָۂಛ௃ྔ෦෼ . . . . . . . . . . . . . . . . . . . . . . . . 16
3.2 ָۂ LODͷϝλ৘ใ෦෼ . . . . . . . . . . . . . . . . . . . . . . . . . . 17
4.1 ָۂ LODࣗಈߏஙγεςϜͷָۂ௥Ճը໘ . . . . . . . . . . . . . . . . 22
4.2 ָۂ LODࣗಈߏஙγεςϜͷߏ੒ . . . . . . . . . . . . . . . . . . . . . 23
4.3 ָۂ LODࣗಈߏஙγεςϜͷॲཧͷྲྀΕ . . . . . . . . . . . . . . . . . 24
4.4 RDFετΞ Virtuoso . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
4.5 ָۂσʔλ௥Ճޙͷ RDFάϥϑ . . . . . . . . . . . . . . . . . . . . . . 26
5.1 SPARQLΫΤϦೖྗը໘ . . . . . . . . . . . . . . . . . . . . . . . . . . 28
5.2 ಛఆͷಛ௃Λָ࣋ͭۂΛऔಘ͢Δ৔߹ͷ SPARQLΫΤϦ . . . . . . . . . 29
5.3 ָۂಛ௃ྔ͕ྨࣅ͍ͯ͠ΔָۂΛऔಘ͢Δ SPARQLΫΤϦ . . . . . . . 30
5.4 DBpediaʹ͓͚ΔԻָδϟϯϧ . . . . . . . . . . . . . . . . . . . . . . . 33
5.5 DBpedia͔ΒδϟϯϧΛऔಘ͢Δ SPARQLΫΤϦ . . . . . . . . . . . . 35
5.6 DBpediaͷδϟϯϧ୳ࡧखॱ . . . . . . . . . . . . . . . . . . . . . . . . 35
5.7 ָۂಛ௃ྔΛऔಘ͢Δ SPARQLΫΤϦ . . . . . . . . . . . . . . . . . . 36
5.8 ΞʔςΟετͷਓؾ౓Λऔಘ͢Δ SPARQLΫΤϦ . . . . . . . . . . . . 38
iv
ද໨࣍
3.1 ར༻͞Εָ͍ͯͨۂಛ௃ྔͱͦͷճ਺ . . . . . . . . . . . . . . . . . . . 12
3.2 બఆ͞Εָͨۂಛ௃ྔ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.3 ָۂಛ௃ྔͷΫϥεͱϓϩύςΟ . . . . . . . . . . . . . . . . . . . . . . 14
3.4 tmarkͱରԠ͢Δ tempo . . . . . . . . . . . . . . . . . . . . . . . . . . 15
5.1 ָۂಛ௃ྔ Tempo͕ 120Ҏ্ͷָۂ 15݅ . . . . . . . . . . . . . . . . 31
5.2 ָۂಛ௃ྔ Brightnessͷ஋͕ྨࣅ͍ͯ͠Δָۂ 15݅ . . . . . . . . . . . 31
5.3 ָۂಛ௃ྔʹجͮ͘Ϋϥελผָۂ਺ . . . . . . . . . . . . . . . . . . . 37
5.4 Popular Musicʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ . . . . . . . . . . . . 39
5.5 Hard Rockʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ . . . . . . . . . . . . . . 39
5.6 Rock Musicʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ . . . . . . . . . . . . . . 39
5.7 Heavy Metalʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ . . . . . . . . . . . . . 40
5.8 Alternative Rockʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ . . . . . . . . . . . 40
1ୈ 1ষ
͸͡Ίʹ
ԻָͷσδλϧԽʹΑͬͯɼਓʑ͸ଟ਺ͷԻָʹ৮ΕΔػձ͕૿͑ͨɽͳ͔Ͱ΋ Apple
Music΍ Amazon Prime Music ͳͲͷఆ੍ֹԻָ഑৴αʔϏεͷ୆಄͸ɼݸਓ͕਺͑੾
Εͳ͍΄ͲͷԻָΛ࣋ͪา͖৔ॴΛ໰Θͣௌ͘͜ͱΛՄೳʹͨ͠ɽ͜͏ͨ͠ঢ়گΛഎܠ
ʹɼԻָΛର৅ͱͨ͠৘ใॲཧٕज़Λѻ͏ݚڀ͸੝ΜʹߦΘΕ͖ͯͨɽԻָΛίϯϐϡʔ
λͰѻ͏ݚڀ෼໺ͷ͜ͱΛԻָ৘ใॲཧͱ͍͍ɼ৴߸ॲཧɼ৘ใݕࡧɼWeb ٕज़ɼػց
ֶशͳͲԻָΛ࣠ʹ֦͕ΔԻָ৘ใॲཧݚڀ͸ଟذʹΘͨΔ [1]ɽ͜͏ͨ͠ݚڀʹ͓͍ͯɼ
Իָ͔Βಛ௃ྔΛநग़͢Δ͜ͱ͸Α͘ߦΘΕ͓ͯΓɼಛʹָۂ͔Βநग़ͨ͠ಛ௃ྔͰ͋Δ
ָۂಛ௃ྔ͸ɼָۂΛ୊ࡐͱ͢Δଟ͘ͷݚڀͰ࢖༻͞Ε͖ͯͨɽͦΕΒͷݚڀͰ͸ɼָۂ
ಛ௃ྔ͸֤ʑͷݚڀʹ͓͍ͯݸผʹநग़͞Ε࢖༻͞Ε͓ͯΓɼָۂಛ௃ྔʹ͍ͭͯͷσʔ
λऩूɾ෼ੳج൫͸ଘࡏ͍ͯ͠ͳ͍ɽͦ͜ͰຊݚڀͰ͸ɼԻָ৘ใॲཧɼಛʹָۂಛ௃ྔ
Λѻ͏ݚڀ΍ΞϓϦέʔγϣϯ։ൃͳͲʹ࢖༻Ͱ͖ΔΑ͏ͳσʔλऩूɾ෼ੳج൫ͷߏங
Λߦ͏͜ͱΛ໨తͱ͢Δɽ
ຊݚڀͰ༻͍Δ Linked Open Data (LOD) ͸ɼW3C*1Ͱඪ४Խ͞Ε͓ͯΓɼίϯϐϡʔ
λॲཧʹదͨ͠ܗࣜͰσʔλΛҙຯతߏ଄Ͱهड़͠σʔλಉ࢜ΛϦϯΫͤ͞ΔWebٕज़
Ͱ͋ΔɽLOD ʹ͸ɼσʔλΛެ։ɾڞ༗͠΍͘͢ͳΔ΄͔ɼෳࡶͳάϥϑݕࡧ͕༰қʹ
ͳΔͱ͍͏ϝϦοτ͕͋ΔɽLODʹ͍ͭͯ͸ 2ষʹͯޙड़͢ΔɽຊݚڀͰ͸ɼԻָ৘ใ
ॲཧͷͨΊͷσʔλऩूɾ෼ੳج൫ͱͯ͠ɼָۂಛ௃ྔ͔Βϝλ৘ใʢۂ໊ɼΞʔςΟε
τ໊ɼ࡞ۂऀ໊ͳͲʣ·Ͱෳ߹తʹݕࡧͰ͖Δඞཁ͕͋Δͱߟ͑ɼָۂಛ௃ྔͷղੳΛߦ
͍ɼղੳͨ͠σʔλͱऔಘͨ͠ϝλ৘ใʹ͍ͭͯɼࣗಈతʹ LODԽ͢Δָۂ LODੜ੒ɾ
෼ੳج൫ΛఏҊ͢Δɽ
*1 https://www.w3.org/
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ਤ 1.1 ָۂ LODੜ੒ɾ෼ੳج൫ͷߏ੒
ຊج൫͸ָۂ͍ͭͯͷσʔλΛָ࣋ͭۂ LODΛࣗಈͰੜ੒͠ɼ෼ੳج൫ͱͯ͠༻͍Δ
͜ͱ͕Ͱ͖Δ΋ͷͰ͋ΔɽͦͷͨΊɼָۂ LODͷεΩʔϚʹ͸ָۂಛ௃ྔ΍ָۂʹ͍ͭ
ͯͷϝλ৘ใͱ͍ͬͨԻָ෼ੳ΍ΞϓϦέʔγϣϯ։ൃʹ༻͍Δσʔλؚ͕·ΕΔඞཁ͕
͋Δɽͦ͜ͰຊݚڀͰ͸ɼ·ָͣۂ LODʹ͍ͭͯద੾ͳεΩʔϚઃܭΛߦ͏ͨΊɼԻָ
৘ใॲཧʹ͓͍ͯͲͷָۂಛ௃ྔ͕Ͳͷ͘Β͍࢖༻͞Ε͍ͯΔͷ͔ௐࠪΛߦ͏ɽௐࠪͷ
݁Ռ͔Βɼඞཁͳָۂಛ௃ྔʹ͍ͭͯطଘϓϩύςΟͷௐࠪΛߦ͍ɼطଘϓϩύςΟ͕ଘ
ࡏ͠ͳ͍ɼ͋Δ͍͸࢖༻͢Δͷʹద੾Ͱ͸ͳ͍৔߹ɼָۂಛ௃ྔʹ͍ͭͯͷಠࣗͷϓϩύ
ςΟΛఆٛ͢Δɽ·ͨɼָۂಛ௃ྔ͚ͩͰ͸ͳ͘ɼָۂͷϝλ৘ใʹ͍ͭͯಉ༷ʹطଘϓ
ϩύςΟͷௐࠪɼಠࣗϓϩύςΟͷఆٛΛߦ͍ɼఆָٛͨ͠ۂಛ௃ྔͱָۂϝλ৘ใͷϓ
ϩύςΟΛ༻ָ͍ͯۂ LODͱͯ͠εΩʔϚઃܭΛߦ͏ɽ
·ͨɼຊج൫͸ָۂ෼ੳ΍ΞϓϦέʔγϣϯͷ։ൃͳͲͰ؆୯ʹָۂಛ௃ྔΛ࢖༻Ͱ͖
ΔΑ͏ʹ͢ΔͨΊʹɼԻָ৘ใॲཧݚڀऀͷΈͳΒͣɼԻָ৘ใॲཧ΍Իָղੳʹ͍ͭͯ
ͷ஌͕ࣝ͋·Γͳ͍ϢʔβͰ͋ͬͯ΋׆༻Ͱ͖Δج൫Ͱ͋Δඞཁ͕͋Δɽͦ͜ͰຊݚڀͰ
͸ɼָۂಛ௃ྔͷղੳ͔Βָۂ LOD΁ͷ௥Ճ·ͰࣗಈͰߦ͏ָۂ LODࣗಈߏஙγες
ϜΛߏங͢Δɽ
ຊج൫ͷධՁͱͯ͠ɼ࣮ࡍʹָۂ LODऩूɾ෼ੳج൫Λ༻͍ͨσʔλͷ୳ࡧྫ΍ɼԻ
ָδϟϯϧ෼ྨʹ͍ͭͯͷ෼ੳྫɼΞʔςΟετͷਓؾ౓ʹ͍ͭͯͷ෼ੳྫΛڍ͛Δ͜ͱ
3ͰɼຊγεςϜָ͕ۂಛ௃ྔΛ༻͍ͨԻָ৘ใॲཧʹ͓͚Δ෼ੳج൫ͱͯ͠༗༻Ͱ͋Δ͜
ͱΛࣔ͢ɽ
ຊ࿦จͷߏ੒ΛҎԼʹࣔ͢ɽ2ষͰ LOD΍Իָ৘ใॲཧݚڀͳͲͷطଘݚڀʹ͍ͭͯ
ड़΂Δɽͦͯ͠ɼ3ষͰָۂ LODͷઃܭʹ͍ͭͯड़΂ɼ4ষͰָۂ LODࣗಈߏஙγες
Ϝͷߏஙʹ͍ͭͯड़΂Δɽ5ষͰߏஙָͨ͠ۂ LODੜ੒ɾ෼ੳج൫Λ༻ָ͍ͨۂ෼ੳࣄ
ྫΛࣔ͢ɽ࠷ޙʹ·ͱΊͱࠓޙͷ՝୊Λ 6ষͰड़΂Δɽ
4ୈ 2ষ
طଘݚڀ
2.1 Linked Open Data
LODͱ͸ɼίϯϐϡʔλॲཧʹదͨ͠ܗࣜͰσʔλΛҙຯతߏ଄Ͱهड़͠σʔλಉ࢜
ΛϦϯΫͤ͞ΔWebٕज़͓ΑͼͦΕΒͷσʔλͰ͋ΔɽैདྷͷWeb͸ HTMLจॻؒͷ
ϋΠύʔϦϯΫʹΑΔਓ͕ؒཧղ͢ΔͨΊͷ৘ใۭ͕ؒߏங͞Ε͖ͯͨ͜ͱʹର͠ɼLOD
Ͱ͸σʔλΛػցՄಡܗࣜͰWeb্ʹެ։͠ɼσʔλಉ࢜ΛϦϯΫͤ͞Δ͜ͱͰʮσʔλ
ͷWebʯͷߏஙΛ໨ࢦ͢ɽLOD͸ςΟϜɾόʔφʔζ=ϦʔʹΑͬͯҎԼͷجຊݪଇ*1Λ
ຬͨ͢σʔλͰ͋Δͱఆٛ͞Ε͍ͯΔɽ
1. ͋ΒΏΔσʔλͷࣝผࢠͱͯ͠ URIΛ࢖༻͢Δ
2. URI͸ HTTPܦ༝Ͱ୭Ͱ΋ࢀর΍ΞΫηεΛՄೳʹ͢Δ
3. URIʹΞΫηεͨ͠ͱ͖ʹ͸ɼඪ४తͳϑΥʔϚοτʢRDF(Resource Description
Framework)*2 ΍ SPARQL (SPARQL Protocol and RDF Query Language)*3ͳ
ͲʣΛ࢖༻ͯؔ͠܎͢Δ༗༻ͳ৘ใΛఏڙ͢Δ
4. ΢Σϒ্ͷ৘ใൃݟΛࢧԉ͢ΔͨΊʹɼσʔλʹ͸ଞͷ৘ใݯʹ͓͚Δؔ࿈৘ใ΁
ͷϦϯΫΛؚΊΔ͜ͱ
URI ʹΞΫηεͨ͠ࡍʹఏڙ͞ΕΔඪ४తͳϑΥʔϚοτͱͯ͠ɼRDF ΍ SPARQL
ͳͲ͕ڍ͛ΒΕΔɽैདྷͷWWW (World Wide Web) ͳͲͷࣗવݴޠʹΑͬͯهड़͞Ε
ͨσʔλ͸ଟ༷ͳදݱΛ࣋ͭ͜ͱ͕͋ΓɼͦΕΒΛίϯϐϡʔλ͕ཧղ͢Δ͜ͱ͸Ͱ͖ͳ
*1 http://www.w3.org/DesignIssues/LinkedData.html
*2 https://www.w3.org/RDF/
*3 https://www.w3.org/TR/sparql11-query/
5͍ɽҰํɼRDFͱ͍͏W3CʹΑͬͯن֨Խ͞Ε͍ͯΔ࿮૊Έ͸ɼίϯϐϡʔλ͕ཧղՄ
ೳͳܗࣜͰσʔλΛهड़͢Δ͜ͱ͕Ͱ͖ΔɽRDF ͸ओޠɾड़ޠɾ໨తޠͷ 3 ͭ૊ʢτϦ
ϓϧʣͰσʔλΛهड़͢Δɽ·ͨओޠɾड़ޠɾ໨తޠʹ࢖͑Δޠኮͷڞ௨Խ΋ߦΘΕ͓ͯ
Γɼ୯ޠͷؔ܎Λఆٛ͢Δ͜ͱͰίϯϐϡʔλʹΑΔҙຯॲཧΛ࣮ݱ͢Δ͜ͱ͕Ͱ͖Δɽ
SPARQL͸ RDFͷͨΊʹ࡞ΒΕͨΫΤϦݴޠͰ͋ΓɼW3CʹΑͬͯඪ४Խ͞Ε͍ͯΔɽ
LOD ͸͞·͟·ͳ෼໺ͰऔΓ૊·Ε͓ͯΓɼ༗໊ͳ LOD σʔληοτͷ 1 ͭͱͯ͠
DBpedia*4 ͱ͍͏ LOD͕ଘࡏ͢Δ [2]ɽDBpediaͱ͸WikipediaͷσʔλΛ LODܗࣜ
ʹͨ͠΋ͷͰɼݱࡏ΋ͦͷऔΓ૊Έ͕ߦͳΘΕ͍ͯΔɽDBpediaΛར༻͢ΔͱɼWikipedia
ͷϦιʔε͓Αͼ֎෦ͷؔ࿈͢Δσʔληοτ΁ͷϦϯΫ͔Βɼؔ܎΍ϓϩύςΟΛ໰
͍߹ΘͤΔ͜ͱ͕Ͱ͖Δɽ·ͨɼDBpediaͷ೔ຊޠ൛ͱͯ͠ DBpedia Japanese*5ͱ͍͏
LOD΋͋Δ [3]ɽDBpedia Japanese͸೔ຊޠ൛WikipediaΛର৅ͱ͓ͯ͠ΓɼDBpedia
ͱ͸ҟͳΔσʔλ΋ଘࡏ͢Δɽ
ਤ 2.1 ͸ɼ2014 ೥ 8 ݄ 30 ೔࣌఺ʹ͓͚Δ LOD ͷσʔλྔΛϊʔυͷେ͖͞Ͱࣔ͠
ͨ Linking Open Data cloud diagram*6Ͱ͋Δɽ͞·͟·ͳ LOD ͕ϦϯΫ͞Ε͓ͯΓɼ
LOD ͕ଐ͍ͯ͠ΔΧςΰϦ͝ͱʹࣔ͞Ε͍ͯΔɽ͜ͷΑ͏ʹଟछଟ༷ͳ LOD ͕֎෦΁
ͱެ։͞Ε͍ͯΔ͜ͱ͕Θ͔Δɽ
*4 http://wiki.dbpedia.org/
*5 http://ja.dbpedia.org
*6 http://lod-cloud.net
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72.2 MIRtoolbox
ָۂಛ௃ྔΛ؆୯ʹநग़͢Δ͜ͱ͕Ͱ͖Δπʔϧͱͯ͠ɼMIRtoolboxx*7͕͋Δ [4]ɽ
MIRtoolbo ͸ɼओʹ਺஋ܭࢉΛѻ͏͜ͱ͕Ͱ͖Διϑτ΢ΣΞͰ͋Δ MATLAB*8্Ͱ
ಈ࡞͠ɼΦʔσΟΦϑΝΠϧ͔Βௐੑ΍ϦζϜͳͲΛநग़͢Δ͜ͱʹಛԽ͍ͯ͠Δɽ·
ͨجຊతͳಛ௃ྔͷநग़ʹՃ͑ͯɼߴ࣍ͷಛ௃ྔΛநग़͢Δπʔϧ΋ؚ·Ε͍ͯΔɽ
MIRtoolboxʹ͸Իָ৘ใॲཧ෼໺ʹ͓͍ͯΑ͘ར༻͞ΕΔ৴߸ॲཧΞϧΰϦζϜ͕਺ଟ
࣮͘૷͞Ε͓ͯΓɼָۂͷಛ௃ྔΛநग़͢Δࡍʹ༻͍ΒΕΔ͜ͱ΋͋Δɽ
2.3 ԻָαʔϏε
ָۂ͕࣋ͭಛ௃ʹج͖ͮఏڙ͞ΕΔαʔϏεͱͯ͠ɼೳಈతԻָؑ৆αʔϏε
Songle*9͕ڍ͛ΒΕΔ [5]ɽSongle ͸ɼMP3 ܗࣜͷԻڹ৴߸ϑΝΠϧͱͯ͠ Web ্Ͱ
ެ։͞Ε͍ͯΔ೚ҙͷָۂΛର৅ʹɼԻָͷԻڹ৴߸தͷಛ௃ྔΛࣗಈతʹਪఆ͢Δ͜
ͱͰਓʑͷԻָؑ৆΍ϒϥ΢δϯάΛࢧԉ͢ΔαʔϏεͰ͋Δɽָۂߏ଄ɼ֊૚తͳϏʔ
τߏ଄ɼϝϩσΟϥΠϯɼίʔυͱ͍ͬͨ 4छྨͷԻָ৘ܠهड़Λࣗಈਪఆ͢Δ͜ͱͰɼ
ͦΕΒΛԻָ஍ਤͱͯ͠ோΊΔ͜ͱ͕Ͱ͖ΔՄࢹԽػೳ΍ɼαϏग़͠ػೳ͕͋Δɽ·ͨɼ
Ϣʔβ͕ࣗΒԻָ஍ਤΛվળ͢Δ͜ͱ͕Ͱ͖ΔΑ͏ޡΓగਖ਼ػೳ΋උ͓͑ͯΓɼࣗಈਪ
ఆͰ͸ෆՄආͱͳ͍ͬͯΔޡΓʹ͍ͭͯɼਓखͰࣗൃతʹగਖ਼ͯ͠΋Β͏ࢼΈΛߦͬͯ
͍Δɽ
Web ্Ͱ৽ͨͳԻָίϯςϯπʹग़ձ͏͜ͱ͕Ͱ͖ΔαʔϏεͱͯ͠ɼԻָࢹௌࢧԉ
αʔϏε Songrium*10͕ڍ͛ΒΕΔ [6]ɽSongrium ͸ɼWeb ϚΠχϯάٕज़΍Իָཧղ
ٕज़ɼϢʔβͷࢀՃʹΑͬͯݟ͚ͭग़͞Εͨ͞·͟·ͳԻָͷܨ͕Γ͔Βɼָۂ΍ϛϡʔ
δοΫϏσΦ౳ͷԻָίϯςϯπؒͷଟ༷ͳؔ܎ੑΛҙָࣝ͠ۂΛָ͠Ή͜ͱ͕Ͱ͖Δ
αʔϏεͰ͋Δɽ
Web ্ʹެ։͞ΕͨԻָͱՎࢺΛ༻͍ͨαʔϏεͱͯ͠ɼTextAlive*11͕ڍ͛ΒΕΔ
[7]ɽTextAlive͸ɼԻָͷՎࢺ͕λΠϛϯάΑ͘ಈ͘ಈըΛϒϥ΢β্Ͱ࡞ΕΔ੍࡞ࢧԉ
αʔϏεͰ͋Δɽ΢Σϒ্ʹެ։͞Ε͍ͯΔ͓ؾʹೖΓͷָۂʹՎࢺΞχϝʔγϣϯΛͭ
*7 https://www.jyu.fi/hum/laitokset/musiikki/en/research/coe/materials/mirtoolbox
*8 https://jp.mathworks.com/products/matlab.html
*9 http://songle.jp/
*10 http://songrium.jp/
*11 http://textalive.jp/
8͚ͨΓɼଞͷਓ͕࡞ͬͨՎࢺΞχϝʔγϣϯΛฤूָͯ͠͠Ήͱ͍ͬͨ͜ͱ͕Ͱ͖Δɽ
2.4 Իָ৘ใॲཧݚڀ
Իָͷ಺༰Λ׆༻ͨ͠Իָ৘ใॲཧݚڀͱͯ͠ɼCheng Β [8] ͷݚڀ͕ڍ͛ΒΕΔɽ
Cheng Β͸ɼࣗಈίʔυೝࣝͷख๏ΛఏҊ͠ɼָۂ෼ྨͱݕࡧʹԠ༻ͨ͠ɽఏҊ͞Εͨ
N-gramϞσϧʹجͮ͘ίʔυೝࣝγεςϜ͸ɼਫ਼౓͕طଘͷγεςϜʹඖఢ͠ɼ࣌ؒޮ
཰ͷྑ͍γεςϜͱͳͬͨɽ·ͨ GriﬃnΒ [9]͸ɼָۂͷϚογϡΞοϓΛࣗಈతʹߦ͏
͜ͱ͕Ͱ͖ΔWebΞϓϦέʔγϣϯΛఏҊͨ͠ɽϚογϡΞοϓͱ͸ɼෳ਺ͷָۂ͔Β
நग़ͨ͠ϘʔΧϧͱ൐૗ΛϛοΫε͠ॏͶͯ 1 ͭͷָۂͱ͢ΔԻָख๏Ͱ͋ΔɽEck Β
[10]͸ɼָۂਪનͷͨΊʹιʔγϟϧλάΛMP3ϑΝΠϧ͔Β௚઀༧ଌ͢Δख๏ΛఏҊ
͠ɼָۂਪનʹԠ༻ͨ͠ɽֶशΞϧΰϦζϜͷ AdaBoost[11]Λ༻͍ͯɼԻָ৘ใॲཧΧ
ϯϑΝϨϯεʹ͓͚Δδϟϯϧ༧ଌίϯςετͰ༏উͨ͠Ϟσϧ [12]Λ֦ுͨ͠ख๏Ͱ͋
Δɽιʔγϟϧλάͱ͸ɼϢʔβָ͕ۂͷ಺༰ʹ͍ͭͯݴ͍ද͢ԿΒ͔ͷݴ༿Λλάͱ͠
ָͯۂʹ෇༩ͨ͠΋ͷͰ͋ΔɽWeb ͔Βऩू͞ΕͨιʔγϟϧλάΛָۂಛ௃ྔʹϚο
ϐϯά͢Δ͜ͱͰɼιʔγϟϧλάͷ༧ଌϞσϧΛੜ੒ͨ͠ɽ͜ΕʹΑΓɼλά෇͚͕ෆ
े෼ͳԻָʹ͍ͭͯͷ৘ใఏڙΛՄೳ͠ɼ͜Ε·Ͱʹௌ͍ͨ͜ͱͷͳָ͍ۂʹ͍ͭͯ΋ਪ
ન͢Δ͜ͱΛՄೳͱͨ͠ɽ
ָۂಛ௃ྔΛ࢖༻ͨ͠Իָ৘ใॲཧݚڀͱͯ͠ɼUnoΒͷݚڀ͕ڍ͛ΒΕΔ [13]ɽ͜ͷ
ݚڀ͸ɼָۂͷϝλ৘ใʹՃ͑ͯɼָۂࣗମ͕༗͢Δಛ௃ྔΛϢʔβߦಈʹඥ෇ָ͚ͯۂ
ਪનΛߦ͏΋ͷͰ͋ΔɽϢʔβ͸ָۂ࠶ੜ࣌ͷঢ়گ΍৺ڥΛϥΠϑϩάͱͯ͠ه࿥͠ɼγ
εςϜָ͕ۂ͕࣋ͭಛ௃ྔΛࢉग़͢Δɽࢉग़ָͨ͠ۂಛ௃ྔͱָۂࢹௌ࣌ͷঢ়گʹج͖ͮ
૬ؔϧʔϧΛಋग़͢Δ͜ͱͰɼͲΜͳঢ়گɾ؀ڥͰͲΜͳԻָΛௌ͖͍͔ͨͱ͍͏ݸਓͷ
झ޲ΛਪનʹऔΓೖΕɼݱࡏͷঢ়گ΍؀ڥʹ߹ָͬͨۂΛਪન͢Δͱ͍ͬͨݚڀͰ͋Δɽ
·ͨɼChengΒ [14]͸ɼϢʔβͷঢ়گʹԠָͨ͡ۂਪનख๏ʹָ͓͍ͯۂಛ௃ྔΛ࢖༻͠
͍ͯΔɽָۂಛ௃ྔɼTwitter streaming data͔Βநग़ͨ͠ۂͷྲྀߦɼࢹௌͨ͠ۂͱࢹௌ
࣌ͷ৔ॴͱ͍ͬͨۂͷࢹௌཤྺʹج͖ͮɼRecommendation ModelΛ࡞੒͢Δɽݱࡏ஍ɼ
ݱࡏͷۂͷྲྀߦͱָۂಛ௃ྔΛඥ෇͚Δ͜ͱͰ࡞੒͢Δ Recommendation Modelʹجͮ
͖ਪન͢ΔָۂΛܾఆ͢Δͱ͍ͬͨݚڀͰ͋ΔɽPachetΒ [15]͸ɼԋ૗ऀͷԋ૗಺༰Λ
෼ੳͦ͠Εʹ߹ͬͨ൐૗౳Λྲྀ͢γεςϜΛఏҊͨ͠ɽιϩͰͷଈڵԋ૗ʹ͓͍ͯɼԋ૗
ऀ͸ԋ૗Λ࿥Ի͠܁Γฦ͠࠶ੜ͢Δ͜ͱ͕Ͱ͖ΔϧʔϓϖμϧΛ༻͍ͯίʔυ΍ϕʔε
ϥΠϯΛ࠶ੜ͠ɼͦͷ্Ͱιϩԋ૗Λߦ͏͜ͱ͕͋ΔɽैདྷͷϧʔϓϖμϧͷػೳͰ͸ɼ
ԋ૗ऀͷԋ૗ʹΑΒͣಉ͡ԋ૗Λϧʔϓ͢Δ͚ͩͰ͕͋ͬͨɼԋ૗ऀͷςϯϙ΍ϦζϜ
9ϑΟʔϧͳͲͱ͍ͬͨԋ૗಺༰Λදָ͢ۂಛ௃ྔΛϦΞϧλΠϜʹ෼ੳ͢Δ͜ͱͰҰൠత
ͳηογϣϯͱಉ͡Α͏ͳଈڵԋ૗Λ͢Δ͜ͱΛ࣮ݱͨ͠ݚڀͰ͋Δɽ
͜ͷΑ͏ʹɼָۂಛ௃ྔ͸Իָ৘ใॲཧʹ͓͚Δ͞·͟·ͳݚڀʹ༻͍ΒΕ͍ͯΔ͕ɼ
લड़ͨ͠Α͏ʹָۂಛ௃ྔ͸ݸผʹऔಘɼར༻͞Ε͓ͯΓɼҰൠʹެ։ɾڞ༗͞Εͯ͸͍
ͳ͍ɽ
·ͨɼLinked DataΛ༻ָ͍ͨۂਪનख๏ͷݚڀ΋ଘࡏ͢ΔɽWangΒ͸ɼLast.fm΍
Yahoo!LocalɼTwitterɼLyricWikiͳͲͱ͍ͬͨσʔλ͔Β Linked Opne Data (LOD) Λ
࡞੒ͯ͠ɼLODͷ࿈૝ؔ܎͔Β ContextʹԠָͨ͡ۂΛਪન͢Δख๏ΛఏҊͨ͠ɽ[16]ɽ
ௌऔཤྺ౳͕ඞཁͳ͍ͨΊɼίʔϧυελʔτ໰୊ͷղܾ΍ηϨϯσΟϐςΟͷ࣮ݱΛ΋
ͨΒ͢ਪનΛߦ͏͜ͱ͕Ͱ͖Δख๏ͱͳ͍ͬͯΔɽ
2.5 ָۂ৘ใͷΦʔϓϯσʔλ
ҰํɼԻָʹؔ͢ΔΦʔϓϯͳσʔλϕʔεͱͯ͠ɼMusicBrainz[17] ͕ڍ͛ΒΕΔɽ
MusicBrainzͷσʔλϕʔε*12͸ɼΞϧόϜ໊ɼۂ໊ɼΞʔςΟετ໊ɼͳͲͱ͍ͬͨ৘ใ
Λอ͓࣋ͯ͠Γɼσʔλͷهड़ʹResource Description Framework 1.1 XML Syntax*13Λ
༻͍͍ͯΔɽσʔλϕʔεͷσʔλ͸ɼࢀՃऀʹΑΔೖྗ͕ओͱͳ͓ͬͯΓɼσʔλͷ৴
པੑΛอͭͨΊͷอཹظؒʹଞࢀՃऀͷݕূ΍ҰఆͷࢍಉΛಘΔ͜ͱͰσʔλͷొ࿥͕׬
ྃ͢Δ࢓૊Έʹͳ͍ͬͯΔɽ
·ͨɼLast.fm*14͸ΠϯλʔωοτϥδΦΛԠ༻ͨ͠ SNSͰϢʔβͷझ޲Λ൓ө͠Ϣʔ
βಉ࢜ͷԻָతͳܨ͕ΓΛ࡞Γग़͢͜ͱ͕Ͱ͖ΔͨΊɼϝλ৘ใ͚ͩͰͳ͘Ϣʔβͷझ޲
ʹ͍ͭͯͷσʔλ΋ଘࡏ͢ΔɽLast.fmͷ APIΛ࢖༻͢Δ͜ͱͰɼָۂͷλΠτϧ΍Ξʔ
ςΟετ৘ใɼΞϧόϜ৘ใͳͲ͸΋ͪΖΜɼϢʔβʹΑͬͯ෇༩͞Ε͍ͯΔιʔγϟϧ
λά΍झ޲͕ࣅ͍ͯΔਓ͕޷ΜͰ͍ΔָۂͳͲΛऔಘ͢Δ͜ͱ͕Ͱ͖Δɽ
Ճ͑ͯɼԻָؔ࿈σʔλΛެ։͢ΔͨΊͷϞσϧΛఏڙ͢Δ The Music Ontology*15΋
ଘࡏ͢Δ [18]ɽThe Music Ontology ͸ɼMusicBrainz ͷσʔλ৘ใΛ RDF Ͱදݱͨ͠
΋ͷͰɼΞʔςΟετ΍ָۂɼΞϧόϜͳͲͷԻָ৘ใಉ࢜ͷؔ܎ੑΛهड़͢ΔͨΊͷϘ
ΩϟϒϥϦΛఏڙ͍ͯ͠Δɽ
͔͠͠ɼMusicBraniz ͷσʔλϕʔε΍ The Music Ontology ʹ͸ָۂ෼ੳ΍ΞϓϦ
*12 https://musicbrainz.org/
*13 https://www.w3.org/TR/rdf-syntax-grammar/
*14 http://www.last.fm/
*15 http://musicontology.com/
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έʔγϣϯ։ൃͰ׆༻͢Δ͜ͱ͕Ͱ͖ΔΑ͏ͳָۂಛ௃ྔʹ͍ͭͯͷσʔλ΍ϘΩϟϒ
ϥϦ͸ଘࡏ͠ͳ͍ɽͦ͜ͰຊݚڀͰ͸ɼָۂಛ௃ྔΛ࢖༻ͨ͠Իָ৘ใॲཧݚڀʹ͓͚Δ
σʔλऩूɾ෼ੳͷج൫ͱͳΔָۂ LODੜ੒ɾ෼ੳج൫ͷߏஙΛߦ͏ɽ
11
ୈ 3ষ
ָۂ LODͷઃܭ
3.1 Ξϓϩʔν
ຊݚڀͰ͸ɼָۂ͕࣋ͭಛ௃Λදָ͢ۂಛ௃ྔͱۂ໊΍ΞʔςΟετ໊ͳͲͷϝλ৘ใ
Λ྆ํ࣋ͪ߹ΘͤΔ͜ͱ͕Ͱ͖Δָۂ LODΛߏங͢Δɽָۂ LOD͸Իָ৘ใॲཧݚڀ
ऀͷΈͳΒͣɼԻָ৘ใॲཧ΍Իָղੳʹ͍ͭͯͷ஌͕ࣝ͋·Γͳ͍ϢʔβͰ͋ͬͯ΋ɼ
ָۂ෼ੳ΍ΞϓϦέʔγϣϯͷ։ൃͳͲͰ؆୯ʹָۂಛ௃ྔΛ࢖༻Ͱ͖ΔΑ͏ʹ͢ΔͨΊ
ͷ΋ͷͰ͋Δɽ͕ͨͬͯ͠ɼָۂ෼ੳ΍ָۂؔ࿈ΞϓϦέʔγϣϯͰ࢖༻͢ΔͰ͋Ζ͏ָ
ۂಛ௃ྔ΍ϝλ৘ใΛؚΜͰ͍Δඞཁ͕͋ΔɽͦͷͨΊɼ·ͣॳΊʹݱࡏͷԻָ৘ใॲཧ
ݚڀͰ༻͍ΒΕΔ͜ͱͷଟָ͍ۂಛ௃ྔʹ͍ͭͯͷௐࠪΛߦ͍ɼָۂ LODͰѻ͏ָۂಛ
௃ྔͷબఆΛߦ͏ɽ࣍ʹָۂ LODͰѻ͏ָۂಛ௃ྔ΍ϝλ৘ใʹ͍ͭͯɼద੾ͳϓϩύ
ςΟ͕ଘࡏ͍ͯ͠Δ͔ௐࠪΛߦ͍ɼଘࡏ͍ͯ͠ͳ͍৔߹͸ಠࣗϓϩύςΟͷఆٛΛߦ͏ɽ
ͦͯ͠ఆٛͨ͠ಠࣗϓϩύςΟ΍طଘϓϩύςΟʹج͖ͮɼָۂ෼ੳ΍ΞϓϦέʔγϣϯ
։ൃͰ׆༻͠΍͍͢Α͏ͳָۂ LODͷεΩʔϚΛઃܭ͢Δɽ
3.2 ָۂಛ௃ྔͷར༻ௐࠪ
ָۂಛ௃ྔͱ͸ɼָۂͷ଎͞΍ௐੑͳͲͱָ͍ͬͨۂࣗ਎͕࣋ͭಛ௃ྔͷ͜ͱΛࢦ͠ɼ
Իڹಛ௃ྔͱ΋ݺ͹ΕΔɽԻָ৘ใॲཧݚڀʹ͓͍ͯɼָۂಛ௃ྔ͸਺ଟ͘࢖༻͞Ε͍ͯ
ΔɽDittmarΒ͸δϟζͷϨίʔσΟϯάʹ͓͚ΔϥΠυγϯόϧͷε΢Οϯάൺ཰ͷࣗ
ಈܭࢉʹ͓͍ͯɼTempo ͱָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [19]ɽOsmalskyj Β͸ɼΧ
όʔۂͷࣝผʹ͓͍ͯ Tempo, Loudness ͳͲͱָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [20]ɽ
Arzt Β͸ɼΦʔέετϥͳͲͷෳ਺ͷԻʹΑͬͯߏ੒͞Ε͍ͯΔԻָʹ͍ͭͯͷτϥο
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Ωϯάͷݚڀʹ͓͍ͯ Tempo, Loudness ͳͲͱָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [21]ɽ
Luo Β͸ɼϰΝΠΦϦϯॳֶऀͷԋ૗ϛεݕ஌ʹ͓͍ͯ Pitch ΍ Zero cross rate ͳͲͱ
ָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [22]ɽ͜ͷΑ͏ʹɼԻָ৘ใॲཧݚڀʹ͓͍ͯ࢖༻͞Ε
͍ͯΔָۂಛ௃ྔ͸͞·͟·Ͱ͋ΓɼͲͷָۂಛ௃ྔΛϓϩύςΟͱͯ͠༻ҙ͢Δඞཁ͕
͋Δͷ͔ௐ͕ࠪඞཁͰ͋Δͱߟ͑ͨɽ
ͦ͜Ͱզʑ͸ɼ·ͣԻָ৘ใॲཧݚڀʹ͓͍ͯͲͷָۂಛ௃ྔ͕Ͳͷ͘Β͍ར༻͞Ε
͍ͯΔͷ͔࿦จௐࠪΛߦͬͨɽର৅ͱͨ͠ͷ͸ɼԻָ৘ใॲཧʹ͍ͭͯͷݚڀΛѻ͏το
ϓΧϯϑΝϨϯεͰ͋Δ 16th The International Society of Music Information Retrieval
(ISMIR)*1ʹ͓͍ͯ 2015೥ʹൃද͞Εͨ࿦จ 114ຊͰ͋Δɽද 3.1ʹͦͷ݁ՌΛࣔ͢ɽ
ද 3.1 ར༻͞Εָ͍ͯͨۂಛ௃ྔͱͦͷճ਺
ָۂಛ௃ྔ ར༻͞Εͨճ਺
Tempo 18
Pitch 10
MFCC 9
Beat 8
Loudness 7
Chord 5
Chroma, Key, Zero crossing rate, Roll oﬀ 3
Roughness, Timbre, Low energy, RMS energy, Brightness, Mode,
Duration
2
Harmony, Volume, Articulation, Energy ratio, Swing ratio, Spec-
tral irregularity, Inharmonicity, Vibrate, Rhythm, Dynamics
1
ද 3.1ΑΓɼָۂͷ଎͞Λද͢ Tempo͕ଟ͘ͷݚڀʹ͓͍ͯར༻͞Ε͍ͯΔ͜ͱ͕෼
͔Δɽ൓ରʹ̍ͭͷ࿦จʹ͔͠ར༻͞Ε͍ͯͳָ͍ۂಛ௃ྔ΋ଟ͘ݟΒΕͨΓɼྨࣅͷ಺
༰΍छྨʹ෼ྨ͞ΕΔָۂಛ௃ྔ΋͍͔ͭ͘ݟΒΕͨɽͦ͜ͰɼҎԼͷॲཧΛߦָ͍ۂ
LODͰ༻͍Δָۂಛ௃ྔΛબఆͨ͠ɽ
1. ࣅ͍ͯΔָۂಛ௃ྔʹָ͍ͭͯۂಛ௃ྔͷ౷߹Λߦ͍·ͱΊΔ
2. ࢖༻ճ਺͕ 1ճҎԼͷָۂಛ௃ྔ͸࡟আΛ͢Δ
*1 http://www.ismir.net/
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3. ָۂಛ௃ྔநग़ͷ౎߹্ɼ1ۂΛ௨ͨ͠ಛ௃ྔΛநग़͢Δ͜ͱ͕Ͱ͖ͳ͍΋ͷΛ࡟
আ͢Δ
4. ָۂಛ௃ྔ͕਺஋ͱͯ͠நग़͢Δ͜ͱ͕Ͱ͖ͳ͍΋ͷΛ࡟আ͢Δ
ͦͷ݁ՌΛද 3.2ʹࣔ͢ɽ
ද 3.2 બఆ͞Εָͨۂಛ௃ྔ
ָۂಛ௃ྔ ࢖༻͞Εͨ ಛ௃ྔͷઆ໌
ճ਺
Tempo 28 ଎͞
Key 3 ௐ߸
Zero crossing rate 3 ೾ܗΛඳ͍ͨͱ͖ɼ೾͕தԝΑΓ
্ (ਖ਼)͔ΒதԝΑΓԼ (ෛ)ʹɼ·
ͨ͸ͦͷٯʹมԽ͢Δස౓
Roll oﬀ 3 શମͷ 85 ˋΛ઎ΊΔ௿ԻҬͷׂ
߹
Low energy 2 ऑԻͷׂ߹
RMS energy 2 Իྔͷฏۉ஋ (ೋ৐ฏۉฏํࠜ)
Brightness 2 ߴԻҬ (1500HzҎ্)ͷׂ߹
Mode 2 ௕࿨Իͱ୹࿨ԻͷԻྔࠩ
ද 3.2ΑΓɼબఆ͞Εָͨۂಛ௃ྔ͸ 8ݸͱͳͬͨɽTempo΍ Loudnessͱָ͍ͬͨۂ
ಛ௃ྔͷ਺͕ଟ͍ͷ͸ɼָۂਪન΍Ի੠ॲཧͱ͍ͬͨ͞·͟·ͳԻָ৘ใॲཧݚڀʹ͓͍
ͯ༻͍ΒΕΔ͜ͱ͕ଟ͍ͨΊͰ͋Δͱߟ͑ΒΕΔɽ͜ͷ 8 ݸͷָۂಛ௃ྔʹ͍ͭͯɼε
ΩʔϚઃܭΛߦ͏ɽ
3.3 ಠࣗϓϩύςΟͷఆٛ
ຊݚڀͰ͸ɼָۂಛ௃ྔ KeyҎ֎ͷָۂಛ௃ྔʹ͍ͭͯɼద੾ͳϓϩύςΟ͕ଘࡏͯ͠
͍ͳ͔ͬͨͨΊಠࣗʹϓϩύςΟΛ࡞੒͠࢖༻ͨ͠ɽָۂಛ௃ྔ Key ʹ͍ͭͯ͸ɼطଘ
ͷ The Music Ontologyʹ͓͍ͯຊݚڀʹద੾ͳϓϩύςΟ͕ఆٛ͞Ε͍ͯͨͨΊɼͦΕ
Λ༻͍Δ͜ͱͱͨ͠ɽ·ͨɼ͜ΕΒͷϓϩύςΟΛΑΓར༻͠΍͘͢͢ΔͨΊɼΫϥε෼
͚Λߦͬͨɽࠓճ࢖༻͢Δָۂಛ௃ྔʹ͍ͭͯɼָۂಛ௃ྔʹରԠ͢ΔϓϩύςΟͱͦͷ
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ΫϥεΛද 3.3ʹࣔ͢ɽ
ද 3.3 ָۂಛ௃ྔͷΫϥεͱϓϩύςΟ
Ϋϥε ϓϩύςΟ ָۂಛ௃ྔ
Tempo bpm Tempo
Key key Key, Mode
Timbre zerocross Zero crossing rate
rolloﬀ Roll oﬀ
brightness Brightness
Dynamics rmsenergy RMS energy
lowenergy Low energy
ද 3.3ΑΓɼTempo͸ۂͷ଎͞Λද͢ΫϥεɼKey͸ۂͷௐΛද͢ΫϥεɼTimbre͸
Ի৭Λද͢ΫϥεɼDynamics͸ԻྔΛද͢ΫϥεͰ͋Δɽָۂಛ௃ྔModeʹ͍ͭͯ͸ɼ
طଘϓϩύςΟͰ͋Δָۂಛ௃ྔ Keyʹؚ·ΕΔͨΊɼಉҰͷ keyϓϩύςΟΛ༻͍Δ
͜ͱͱͨ͠ɽ
3.4 εΩʔϚઃܭ
3.4.1 ָۂಛ௃ྔ෦෼ͷεΩʔϚ
4.3અͰͷఆٛʹج͖ͮɼεΩʔϚΛઃܭָ͠ۂ LODΛߏஙͨ͠ɽਤ 3.1ʹߏஙָͨ͠
ۂ LODͷҰ෦Λࣔ͢ɽ
ਤ 3.1͸ɼָ ۂ LODͷָۂಛ௃ྔ෦෼Λද͍ͯ͠Δɽ3ষͰߦָͬͨۂಛ௃ྔͷબఆͱ
ΫϥελϦϯάʹج͖ͮɼYouTubeͷಈը IDʢdvgZkm1xWPE͸ΞʔςΟετ Coldplay
ͷָۂ Viva La Vida ͷ YouTube ͷಈը ID Λද͢ʣΛத৺ʹɼָۂಛ௃ྔͷεΩʔϚ
ઃܭΛߦͬͨɽಈը ID ͔Βָۂಛ௃ྔΫϥε΁ͱܨ͕Γɼ͞Βʹ tempo, key, timbre,
dynamicsͱΫϥε෼͚͕͋ΓɼͦΕͧΕͷָۂಛ௃ྔ΁ͱܨ͕͍ͬͯΔɽ
·ͨɼָۂಛ௃ྔ͔Βͷָۂͷ୳ࡧΛߦ͍΍͘͢͢ΔͨΊɼָۂಛ௃ྔʹ͍ͭͯஈ֊
తʹ෼͚Δ classificationΛ௥Ճͨ͠ɽlowenergyɼrmsenergyɼbrightness͸ 0.1͝ͱʹɼ
zerocross ͸ 100 ͝ͱʹɼrolloﬀ ͸ 1000 ͝ͱʹ classification Λઃఆ͠ɼtempo ͸଎౓ඪ
15
ޠʹ͓͚Δ໨҆ͱͳΔ tempo*2Λࢀߟʹɼද 3.4ͷΑ͏ʹ tmarkΛઃఆͨ͠ɽ
ද 3.4 tmarkͱରԠ͢Δ tempo
tmark tempo
Slow - 39
Largo 40 - 49
Lento 50 - 55
Adagio 56 - 62
Andante 63 - 75
Moderato 76 - 95
Allegretto 96 - 119
Allegro 120 - 151
Vivace 152 - 175
Presto 176 - 191
Prestissimo 192 - 208
Fast 209 -
3.4.2 ϝλσʔλ෦෼ͷεΩʔϚ
ϝλ৘ใʹ͍ͭͯ͸ɼָۂ໊ɼΞʔςΟετ໊ͷΈͳΒͣɼ࡞ۂऀ໊΍࡞ࢺऀ໊ɼδϟ
ϯϧ౳Λ༻͍Δ͜ͱͰɼָۂ෼ྨ΍ԻָݕࡧͳͲͷݚڀͰͷ׆༻ʹָ͓͍ͯۂ৘ใ͔Β
ͷ͞·͟·ͳݕࡧ͕ߦ͑ΔΑ͏εΩʔϚઃܭΛߦͬͨɽਤ 3.2͸ɼָۂ LODͷϝλ৘ใ
෦෼Λද͍ͯ͠ΔɽΞʔςΟετ໊ɼ࡞ۂऀ໊ɼδϟϯϧ໊ͱ͍ͬͨϝλ৘ใ͸ɼطଘͷ
The Music Ontologyʹ͓͍ͯຊݚڀʹద੾ͳϓϩύςΟ͕ఆٛ͞Ε͍ͯͨͨΊɼͦΕΛ
༻͍Δ͜ͱͱͨ͠ɽಈը ID͔Βϝλ৘ใΫϥε΁ͱܨ͕ΓɼͦΕͧΕͷϝλ৘ใ΁ͱܨ
͕͍ͬͯΔɽ·ͨΞʔςΟετ໊΍ਓ෺໊ʹ͍ͭͯ͸֎෦ LOD Ͱ͋Δ DBpedia ͷ৘ใ
ͱܨ͛Δ͜ͱͰɼΑΓ޿ൣғͰͷ୳ࡧ͕Ͱ͖ΔΑ͏ʹͨ͠ɽ
ਤ 3.1ɼਤ 3.2͸ɼΞʔςΟετ Coldplayͷָۂ Viva La VidaΛྫͱͨ͠άϥϑͰ͋
ΓɼYouTubeͷಈը ID (dvgZkm1xWPE) Λத৺ʹ 1ͭͷָۂ LODͱͳΔɽ
*2 http://www.sii.co.jp/music/try/metronome/01.html
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·ͨɼָۂ LODΑΓऔಘ͞ΕΔ RDF/XML͸ҎԼͷΑ͏ʹͳΔɽ
<?xml version="1.0" encoding="utf-8" ?>
<!--xmlns:rdf ΍ xmlns:rdfs ͳͲͱ͍ͬͨهड़͸ɼxmlns ଐੑΛ࢖໊ͬͨલۭؒͷએݴͰɼ઀಄ࣙͱ URI Λ
Ϛοϐϯά͍ͯ͠Δ͜ͱΛ͍ࣔͯ͠Δ-->
<rdf:RDF
xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
xmlns:mo="http://purl.org/ontology/mo/"
xmlns:mus-voc="http://www.ohsuga.is.uec.ac.jp/music/
vocabulary#"
xmlns:mus-res="http://www.ohsuga.is.uec.ac.jp/music/
resource/" >
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs">
<mus-voc:features rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features" />
<mus-voc:meta rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/metadata" />
</rdf:Description>
<!--_bHhpufKRjs ͱ͍͏ಈը ID ͷָۂָ͕࣋ͭۂಛ௃ྔͷΫϥεΛࣔ͠ɼ͜͜Ͱ͸ tempoɼdynamicsɼ
timbre͕͋Δ͜ͱΛ͍ࣔͯ͠Δ-->
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features">
<mo:key rdf:resource="http://purl.org/NET/c4dm/keys.owl#GMinor" />
<mus-voc:tempo rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/tempo" />
<mus-voc:dynamics rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/dynamics" />
<mus-voc:timbre rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/tempo">
<rdf:value>93.411</rdf:value>
<mus-voc:tmark rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/tmark#Moderato" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/dynamics">
<mus-voc:lowenergy rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/dynamics/lowenergy" />
<mus-voc:rmsenergy rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/dynamics/rmsenergy" />
</rdf:Description>
<!--dynamicsΫϥεͷ lowenergyͱ͍͏ָۂಛ௃ྔΛ͓ࣔͯ͠Γɼ͜͜Ͱ͸ͦͷ஋͕ 0.557265Ͱ͋Δ͜ͱ
Λ͍ࣔͯ͠Δ-->
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
19
resource/_bHhpufKRjs/features/dynamics/lowenergy">
<rdf:value>0.557265</rdf:value>
<!--lowenergyͱ͍͏ָۂಛ௃ྔͷ஋͕෼͚ΒΕΔΫϥεΛ͓ࣔͯ͠Γɼ͜͜Ͱ͸ level0.5ΫϥεͰ͋Δ
͜ͱΛ͍ࣔͯ͠Δ-->
<mus-voc:classification rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/lowenergy/classification#level0.5" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/dynamics/rmsenergy">
<rdf:value>1.09753</rdf:value>
<mus-voc:classification rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/rmsenergy/classification#level1.0" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre">
<mus-voc:brightness rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre/brightness" />
<mus-voc:rolloff rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre/rolloff" />
<mus-voc:zerocross rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre/zerocross" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre/brightness">
<rdf:value>0.616439</rdf:value>
<mus-voc:classification rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/brightness/classification#level0.6" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre/rolloff">
<rdf:value>8268.25</rdf:value>
<mus-voc:classification rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/rolloff/classification#level8000" />
</rdf:Description>
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/features/timbre/zerocross">
<rdf:value>1757.09</rdf:value>
<mus-voc:classification rdf:resource="http://www.ohsuga.is.uec.ac.jp/music/
resource/zerocross/classification#level1700" />
</rdf:Description>
<!--_bHhpufKRjsͱ͍͏ಈը IDͷָۂ͕࣋ͭϝλ৘ใΛࣔ͠ɼ͜͜Ͱ͸ۂ໊͕ ApplauseɼΞʔςΟετ໊͕
Lady_Gagaɼδϟϯϧ͕ Electropopͱ EurodanceͰ͋Δ͜ͱΛ͍ࣔͯ͠Δ-->
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/music/
resource/_bHhpufKRjs/metadata">
<rdfs:label>Applause</rdfs:label>
<mo:MusicArtist rdf:resource="http://purl.org/ontology/mo/
MusicArtist#Lady_Gaga" />
20
<mo:Genre rdf:resource="http://dbpedia.org/resource/Electropop" />
<mo:Genre rdf:resource="http://dbpedia.org/resource/Eurodance" />
</rdf:Description>
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ୈ 4ষ
ָۂ LODࣗಈߏஙγεςϜͷߏங
4.1 Ξϓϩʔν
લষͰߏஙָͨ͠ۂ LODΛࣗಈͰߏங͢ΔγεςϜͱͯ͠ɼָۂ LODࣗಈߏஙγε
ςϜͷߏஙΛߦ͏ɽָۂ LODࣗಈ௥ՃγεςϜͱ͸ɼָۂ LODੜ੒ɾ෼ੳج൫ͷҰ෦
Ͱ͋Γɼָۂಛ௃ྔͷղੳ͔Βੜ੒ͨ͠ RDF ͷ௥Ճ·ͰΛࣗಈͰߦ͏γεςϜͰ͋Δɽ
Իָ৘ใॲཧͷઐ໳ՈͰͳ͍ਓ΍ָۂಛ௃ྔʹ͍ͭͯͷ஌͕ࣝͳ͍ਓͰ΋ָۂ LODΛར
༻Ͱ͖ΔΑ͏ʹ͢ΔͨΊʹɼָۂಛ௃ྔ͸ࣗಈͰղੳΛߦ͏ɽ·ͨɼָۂʹ͍ͭͯͷϝλ
৘ใͷऔಘɼઃܭָͨ͠ۂ LODͷεΩʔϚʹ߹ͬͨ RDFͷੜ੒ɼRDFετΞ Virtuoso
΁ͷ௥Ճ΋શͯࣗಈͰߦΘΕΔɽͭ·ΓϢʔβ͕ߦ͏ಈ࡞ͱͯ͠͸ɼ௥Ճָ͍ͨ͠ۂͷ
YouTubeͷಈըΛ୳͠ɼͦͷ URLΛϒϥ΢β্ʹදࣔ͞ΕͨςΩετϘοΫεʹೖྗɼ
ૹ৴ϘλϯΛԡ͚ͩ͢ͱͳΔɽ
ߏஙָͨ͠ۂ LODࣗಈ௥ՃγεςϜ͸ɼhttp://www.ohsuga.is.uec.ac.jp/music/Ͱެ
։͓ͯ͠Γɼਤ 4.1ͷΑ͏ʹ୭Ͱ΋ָۂ LOD΁ͷσʔλ௥ՃΛࣗ༝ʹߦ͏͜ͱ͕Ͱ͖Δɽ
ຊষͰ͸ɼͦͷָۂ LODࣗಈߏஙγεςϜʹ͍ͭͯͷγεςϜ֓ཁͱγεςϜͷಈ࡞
ʹ͍ͭͯهड़͢Δɽ
4.2 γεςϜͷߏ੒
ָۂ LODࣗಈߏஙγεςϜͷߏ੒ʹ͍ͭͯਤ 4.2ʹࣔ͢ɽ
·ͨɼγεςϜͷॲཧͷྲྀΕ͸ਤ 4.3ͷ௨ΓͰ͋Δɽ
γεςϜͷಈ࡞ʹ͍ͭͯҎԼʹͦͷৄࡉΛड़΂Δɽ
22
ਤ 4.1 ָۂ LODࣗಈߏஙγεςϜͷָۂ௥Ճը໘
1. ϒϥ΢βʹೖྗ͞Εͨ YouTubeͷಈը URLΛ΋ͱʹಈըΩϟογϯά ServletΛ
ىಈ
2. Servlet 1͕ YouTube͔ΒಈըΛΩϟογϯάɼԻ੠ϑΝΠϧʹม׵ɼಈըͷ৘ใ
Λऔಘ
3. Servlet 1 ͕ MATLAB ϓϩάϥϜΛىಈ͠ಈըͷΩϟογϡΛ΋ͱʹָۂಛ௃ྔ
Λղੳ
4. MATLAB͔Β RDFԽ ServletΛىಈ
5. DBpedia͔Β৘ใΛऔಘ
6. Last.fm APIΛ࢖༻ͯ͠ϝλ৘ใΛऔಘ
7. औಘͨ͠ϝλ৘ใͱָۂಛ௃ྔΛ RDF ԽɼRDF Խ Servlet Ͱ࡞੒ͨ͠ RDF Λ
RDF DB(Virtuoso) ʹ௥Ճ
8. RDF DB΁ͷ௥Ճ݁Ռͷ௨஌
ຊγεςϜͰ͸޿͘Ұൠʹར༻ͯ͠΋Β͑ΔΑ͏ʹ YouTube*1ͷಈըΛղੳର৅ͱ͠
ͯಛ௃ྔͷநग़Λߦ͏ɽ͕ͨͬͯ͠ɼYouTube ͷಈըʹָ͍ͭͯۂಛ௃ྔΛղੳ͢Δ
ϑΣʔζɼYouTube ͷಈըʹ͍ͭͯϝλ৘ใΛऔಘ͢ΔϑΣʔζɼָۂಛ௃ྔͱϝλ৘
ใͷ RDFԽΛߦ͍ɼRDFσʔλϕʔε Virtuoso*2ʹ URIͷ௥ՃΛߦ͏ϑΣʔζͷ̏ͭ
*1 https://www.youtube.com/
*2 https://virtuoso.openlinksw.com/
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ਤ 4.2 ָۂ LODࣗಈߏஙγεςϜͷߏ੒
ʹ෼͚ΒΕΔɽ࣍અʹ֤ͯϑΣʔζͷৄࡉͳઆ໌Λड़΂Δɽ
4.3 γεςϜͷಈ࡞
4.3.1 ָۂಛ௃ྔͷղੳɾऔಘ
3 ষͰબఆָͨ͠ۂಛ௃ྔʹ͍ͭͯɼYouTube ͷಛఆͷಈըʹ͓͚Δָۂಛ௃ྔΛղ
ੳɾऔಘΛߦ͏ϑΣʔζͰ͋ΔɽຊݚڀͰ͸ɼMATLAB্Ͱಈ࡞͢ΔMIRtoolboxΛ༻
͍Δ͜ͱʹΑΓಛ௃ྔͷղੳɾऔಘΛߦ͏ɽMIRtoolbox͸ɼԻָ৘ใॲཧ෼໺ʹ͓͍ͯ
Α͘ར༻͞ΕΔ৴߸ॲཧΞϧΰϦζϜ͕਺ଟ࣮͘૷͞Ε͓ͯΓɼԻָ৘ใॲཧݚڀͰͷಛ
௃ྔͷநग़ʹ͓͍ͯ༻͍ΒΕΔ͜ͱ΋͋Δɽຊݚڀʹ͓͍ͯ΋ɼ3ষͷௐ͔ࠪΒԻָ৘ใ
ॲཧ෼໺Ͱ࢖༻͞ΕΔ͜ͱ͕ଟ͍ͱ໌Β͔ʹͳָͬͨۂಛ௃ྔʹ͍ͭͯ΋நग़͢Δ͜ͱ͕
ՄೳͰ͋ΔͨΊɼָۂಛ௃ྔͷநग़ʹMIRtoolboxΛ༻͍Δ͜ͱͱ͢Δɽ
ָۂಛ௃ྔͷղੳɾऔಘͷखॱ͸ɼ·ͣϢʔβ͕ϒϥ΢βͷೖྗը໘ʹ͓͍ͯ YouTube
ͷಈըͷ URLΛೖྗ͢ΔͱɼαʔόͷϓϩάϥϜ͕ೖྗ͞Εͨಈըʹ͍ͭͯΩϟογϯ
άΛߦ͏ɽͦͯ͠ɼMATLABϓϩάϥϜΛىಈͤͯ͞ೖྗ͞Εͨಈըͷָۂಛ௃ྔͷղ
ੳΛߦ͏ɽ
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ਤ 4.3 ָۂ LODࣗಈߏஙγεςϜͷॲཧͷྲྀΕ
4.3.2 ϝλ৘ใͷऔಘ
3ষͰઃܭͨ͠εΩʔϚͰ͋Δਤ 3.2ɼਤ 3.2ʹج͖ͮɼָۂ໊ɼΞʔςΟετ໊ͳͲͷ
ϝλ৘ใͷऔಘΛߦ͏ϑΣʔζͰ͋Δɽ
ϝλ৘ใͷऔಘखॱ͸ɼ·ͣ YouTube͔Βಈը৘ใͷऔಘΛߦ͏ɽऔಘͨ͠ಈը৘ใ
͔Βָۂ໊ɼΞʔςΟετ໊Λಛఆ͢ΔͨΊʹɼMusicBrainz͔ΒσʔλΛఏڙ͞Ε͍ͯ
Δ Last.fmͷ APIΛ༻ָ͍ͯۂ໊ɼΞʔςΟετ໊ͳͲͷর߹Λߦ͏ɽ
4.3.3 ָۂ LOD΁ͷ௥Ճ
4.2અɼ4.3અͰऔಘָͨ͠ۂಛ௃ྔɼϝλ৘ใͷ LOD΁ͷσʔλ௥ՃΛߦ͏ɽ
LOD ΁ͷσʔλ௥Ճखॱ͸ɼղੳ͞Εָͨۂಛ௃ྔɼऔಘ͞Εͨϝλ৘ใʹ͍ͭͯ
εΩʔϚઃܭʹج͖ͮ RDF Խ͢Δɽͦͯ͠ɼੜ੒ͨ͠ RDF Λਤ 4.4 ͷ RDF ετΞ
Virtuoso΁௥Ճ͢Δ͜ͱͰɼLOD΁ͷσʔλ௥Ճ͕͞ΕΔɽ
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ਤ 4.4 RDFετΞ Virtuoso
4.3.4 RDF DB΁ͷσʔλ௥Ճ
RDF DB ΁࣮ࡍʹσʔλΛ௥Ճͨ͠ࡍɼͲͷΑ͏ͳ݁ՌʹͳΔͷ͔ྫΛࣔ͢ɽRDF
DBʹ͋Β͔͡Ί௥Ճָͯ͋ͬͨ͠ۂͷσʔλͷҰ෦ʢϝλ৘ใɼָۂಛ௃ྔͷҰ෦ʹͭ
͍ͯ͸লུͨ͠ʣʹ৽ͨʹָۂͷσʔλΛ௥Ճ͢Δͱਤ 4.5ͷΑ͏ʹͳΔɽ2ͭͷָۂ͸
ָۂಛ௃ྔ lowenergy ͕ྨࣅ͍ͯ͠ΔͨΊɼ2 ͭͷάϥϑ͕ڞ௨ͷ classification ΁ͱܨ
͕͍ͬͯΔɽclassificationΛઃఆͨ͜͠ͱͰྨࣅָͨ͠ۂಛ௃ྔͷָۂಉ͕࢜ܨ͕Γɼ؆
୯ʹָۂΛͨͲΔ͜ͱ͕Ͱ͖ΔͱΘ͔Δɽ
ָۂ LODͷ SPARQLΤϯυϙΠϯτURI͸ http://www.ohsuga.is.uec.ac.jp/sparqlɼ
σϑΥϧτάϥϑ IRI͸ http://www.ohsuga.is.uec.ac.jp/musicͰ͋Δɽָۂ LODʹ͸
2017೥ 1݄ 10೔ݱࡏɼ1073ۂɼ20858τϦϓϧͷσʔλ͕͋Δɽ
26


 















	
	

	













ਤ
4.
5
ָ
ۂ
σ
ʔ
λ
௥
Ճ
ޙ
ͷ
R
D
F
ά
ϥ
ϑ
27
ୈ 5ষ
ָۂ LOD෼ੳج൫ͷ׆༻ࣄྫ
5.1 ྨࣅָۂͷ୳ࡧྫ
ָۂ LOD෼ੳج൫͸ɼSPARQLΤϯυϙΠϯτ͔Β SPARQLΫΤϦΛൃߦ͢Δ͜ͱ
Ͱɼָۂಛ௃ྔ΍ϝλ৘ใͳͲͷָۂʹ͍ͭͯͷσʔλΛऔಘͰ͖Δɽ
ਤ 5.1 ʹ͓͍ͯɼ“Default Data Set Name (Graph IRI) ” ʹσϑΥϧτάϥϑ IRI Λ
ೖྗɼ“Query Text”ཝʹ SPARQLΫΤϦΛೖྗ͠ɼ“Run Query”ϘλϯΛԡ͢͜ͱͰ
SPARQLΫΤϦ͕ൃߦ͞Ε݁Ռ͕ϒϥ΢βͷը໘্ʹฦΔ࢓૊Έʹͳ͍ͬͯΔɽ
·ͣ͸ɼຊج൫Λ༻͍ͯྨࣅָۂΛ୳ࡧ͢Δࡍͷ୳ࡧྫΛࣔ͢ɽ͋Δָۂಛ௃ྔΛબ୒
͠ɼͦͷָۂಛ௃ྔʹ͍ͭͯҰఆͷᮢ஋Λઃ͚ɼͦΕΛ্ճΔָۂΛऔಘ͍ͨ͠৔߹ʹͭ
͍ͯઆ໌͢Δɽࠓճ͸ Tempo͕ 120Ҏ্ͷָۂΛঢॱʹ 15݅औಘ͢ΔɽͦͷͨΊɼ5.2
ͷΑ͏ͳ SPARQLΫΤϦΛൃߦ͢Δɽ
͜ͷ SPARQLΫΤϦʹΑͬͯɼtempoͷ஋͕ 120Ҏ্ͱ͍͏৚݅ʹ౰ͯ͸·Δ tempo
͕औಘ͞Εɼtempo Ϋϥε͔Βָۂಛ௃ྔ΁ͱͨͲΓɼָۂಛ௃ྔ͔Β৚݅ʹ౰ͯ͸·
Δ YouTubeͷಈը ID͕Θ͔Δɽͦͯ͠ಈը ID͔Βϝλ৘ใͰ͋Δָۂ໊ɼΞʔςΟε
τ໊͕औಘ͞ΕΔɽ͜ͷΑ͏ʹඞཁͳσʔλΛ SPARQLΫΤϦ͚ͩͰऔಘ͢Δ͜ͱ͕Ͱ
͖Δɽ
औಘ݁Ռ͸ 5.1ͷΑ͏ʹͳΔɽ
ද 5.1ΑΓɼtempoͷ஋͕ 120ʹ͍ۙॱʹΞʔςΟετ໊ɼָۂ໊ɼtempoͷ஋ͷ૊͕
15݅औಘͰ͖͍ͯΔ͜ͱ͕Θ͔Δɽ͜ͷΑ͏ʹ SPARQLΫΤϦΛ༻͍Δ͜ͱͰɼ͋Δָ
ۂಛ௃ྔ੍͍ͭͯ໿Λઃ͚ɼͦΕʹ౰ͯ͸·ΔָۂΛ؆୯ʹ୳ࡧ͢Δ͜ͱ͕ՄೳʹͳΔɽ
࣍ʹɼָۂಛ௃ྔ͕ྨࣅͷָۂΛ୳͍ͨ͠৔߹ʹ͍ͭͯઆ໌͢Δɽࠓճ͸ΞʔςΟετ
໊ʮThe BeatlesʯͷָۂʮHello, Goodbyeʯͷָۂಛ௃ྔ BrightnessΛબ୒͠ɼͦͷָ
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ਤ 5.1 SPARQLΫΤϦೖྗը໘
ۂಛ௃ྔ͕ྨࣅ͍ͯ͠ΔָۂΛྨࣅ౓͕ߴ͍ॱʹ 15݅औಘ͢Δɽ
ͦͷͨΊɼਤ 5.3ͷΑ͏ͳ SPARQLΫΤϦΛൃߦ͢Δɽ
͜ͷ SPARQLΫΤϦ͸ɼબ୒ָͨ͠ۂͱଞͷָۂͷָۂಛ௃ྔ Brightnessͷ஋Λൺֱ
͠ɼ͕ࠩখ͍͞΋ͷ΄Ͳָۂಛ௃ྔ͕ྨࣅ͍ͯ͠Δͱͯ͠ྨࣅॱʹָۂΛऔಘ͍ͯ͠Δɽ
͜ͷ SPARQLΫΤϦʹΑͬͯɼָۂ໊ʢ͜͜Ͱ͸ “Hello, Goodbye”ʣ͔Βͦͷָۂͷָ
ۂಛ௃ྔʢ͜͜Ͱ͸ brightnessʣͷ஋͕औಘ͞Εɼऔಘ͞Εָͨۂಛ௃ྔͷ஋͕ྨࣅͯ͠
͍Δॱʹ 15݅ͷָۂ͕୳ࡧ͞ΕΔɽͦͯ͠ YouTubeͷಈը ID͔Βָۂಛ௃ྔ͕ྨࣅ͠
͍ͯΔָۂʹ͍ͭͯͷϝλ৘ใͰ͋Δָۂ໊ɼΞʔςΟετ໊ɼָۂಛ௃ྔ͕औಘͰ͖
Δɽ͜ͷΑ͏ʹඞཁͳσʔλΛ SPARQLΫΤϦ͚ͩͰऔಘ͢Δ͜ͱ͕Ͱ͖Δɽ
औಘ݁Ռ͸ද 5.2ͷΑ͏ʹͳΔɽ
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PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
PREFIX rdfs:<http://www.w3.org/2000/01/rdf-shema#> 
PREFIX mus-voc:<http://www.ohsuga.is.uec.ac.jp/music/vocabulary#> 
PREFIX mo:<http://purl.org/ontology/mo/> 
 
SELECT ?artist ?title ?tempo  
WHERE {  
?tempoc rdf:value ?tempo . 
?features mus-voc:tempo ?tempoc . 
?resource mus-voc:features ?features . 
?resource mus-voc:meta ?metadata . 
?metadata rdfs:label ?title . 
?metadata mo:MusicArtist ?musicartist . 
?musicartist rdfs:label ?artist . 
FILTER (?tempo >= 120) . 
} 
ORDER BY ?tempo 
LIMIT 15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ਤ 5.2 ಛఆͷಛ௃Λָ࣋ͭۂΛऔಘ͢Δ৔߹ͷ SPARQLΫΤϦ
ද 5.2 ΑΓɼָۂ “Hello, Goodbye” ͷ brightness ͷ஋͕ྨࣅ͍ͯ͠ΔॱʹΞʔςΟ
ετ໊ɼָۂ໊ɼbrightness ͷ஋ͷ૊͕ 15 ݅औಘͰ͖͍ͯΔ͜ͱ͕Θ͔Δɽ͜ͷΑ͏ʹ
SPARQLΫΤϦΛ༻͍Δ͜ͱͰɼָۂಛ௃ྔ͕ྨࣅͷָۂΛ؆୯ʹ୳ࡧ͢Δ͜ͱ͕Մೳ
ʹͳΔɽ
࣍અΑΓɼ2ͭͷԻָ෼ੳࣄྫʹ͍ͭͯઆ໌͠ɼຊج൫͕ͲͷΑ͏ʹ࢖༻͞ΕΔͷ͔࣮
ࡍʹ෼ੳΛߦ͍׆༻ࣄྫΛࣔ͢ɽ
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PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
PREFIX rdfs:<http://www.w3.org/2000/01/rdf-shema#> 
PREFIX mus-voc:<http://www.ohsuga.is.uec.ac.jp/music/vocabulary#> 
PREFIX mo:<http://purl.org/ontology/mo/> 
 
SELECT ?artist ?title ?brightness 
WHERE { 
 ?metadata_x rdfs:label ?title_x . 
 ?resource_x mus-voc:meta ?metadata_x . 
 ?resource_x mus-voc:features ?features_x . 
 ?features_x mus-voc:timbre ?timbre_x . 
 ?timbre_x mus-voc:brightness ?brightnessc_x . 
 ?brightnessc_x rdf:value ?brightness_x . 
 ?brightnessc rdf:value ?brightness. 
 ?timbre mus-voc:brightness ?brightnessc . 
 ?features mus-voc:timbre ?timbre . 
 ?resource mus-voc:features ?features . 
 ?resource mus-voc:meta ?metadata . 
 ?metadata rdfs:label ?title . 
 ?metadata mo:MusicArtist ?MusicArtist . 
 ?MusicArtist rdfs:label ?artist . 
 FILTER regex(?title_x, “Hello Goodby”) . 
} 
ORDER BY ( 
IF(?brightness_x < ?brightness, 
   ?brightness - ?brightness_x, 
   ?brightness_x - ?brightness) 
) 
LIMIT 15 
 
 
 
 
ਤ 5.3 ָۂಛ௃ྔ͕ྨࣅ͍ͯ͠ΔָۂΛऔಘ͢Δ SPARQLΫΤϦ
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ද 5.1 ָۂಛ௃ྔ Tempo͕ 120Ҏ্ͷָۂ 15݅
artist title tempo
Coldplay Talk 120.329
Radiogead The Daily Mail 120.78
Coldplay Hurts Like Heaven 121.232
Coldplay Don’t Panic 121.948
Coldplay The Hardest Part 123.1
Whitney Houston Never Give Up 123.583
Lady Gaga Born This Way 123.984
The Beatles While My Guitar Gently Weeps 123.994
Whitney Houston When You Believe 125.144
Billy Joel Vienna 125.495
Coldplay Midnight 126.37
Coldplay God Put a Smile Upon Your Face 126.55
Sam Smith Lay Me Down 126.642
The Beatles Words of Love 126.904
Lady Gaga The Edge of Glory 127.778
ද 5.2 ָۂಛ௃ྔ Brightnessͷ஋͕ྨࣅ͍ͯ͠Δָۂ 15݅
artist x title x brightness x
The Beatles Can’t Buy Me Love 0.553889
Whitney Houston Never Give Up 0.559786
Coldplay Princess Of China Ft. Rihanna 0.560039
Lady Gaga Judas 0.550279
The Beatles Penny Lane 0.550221
Coldplay Charlie Brown 0.549855
The Rolling Stones No Spare Parts 0.547205
Stevie Wonder & Andra Day Someday at Christmas 0.564512
Billy Joel Only the Good Die Young 0.570144
Coldplay The Hardest Part 0.537607
Whitney Houston When You Believe 0.573517
Taylor Swift Bad Blood ft. Kendrick Lamar 0.532261
Radiohead Lotus Flower 0.531923
Mark Ronson Uptown Funk ft. Bruno Mars 0.580474
Billy Joel The Stranger 0.529194
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5.2 Իָδϟϯϧ෼ྨʹ͍ͭͯͷ෼ੳྫ
5.2.1 ෼ੳํ๏
ָۂ LODΛ༻͍ͨ෼ੳࣄྫͷ 1ͭͱͯ͠ɼΞʔςΟετͷԻָδϟϯϧ෼ྨʹ͍ͭͯ
ͷ෼ੳΛڍ͛ΔɽݱࡏɼΞʔςΟετΛ෼ྨ͢Δࢦඪͱͯ͠Իָδϟϯϧ͕༻͍ΒΕ͍ͯ
Δɽ͔͠͠ɼԻָδϟϯϧͱ͍͏࿮૊Έ͸ఆ͕ٛᐆດͰ͋Γָۂͷ಺༰ʹ͍ͭͯߟྀ͞Ε
͍ͯͳ͍͜ͱ΋ଟ͍ɽ·ͨΞʔςΟετ͕ෳ਺ͷδϟϯϧʹଐ͢Δ৔߹΋͋Δ͜ͱ͔Βᐆ
ດͳ࿮૊ΈͰ͋Δ͜ͱ͕෼͔Δɽࠓճߦ͏ΞʔςΟετͷδϟϯϧ෼ྨͰ͸ɼطଘͷδϟ
ϯϧͱ͸ҟͳΔ࿮૊Έ͕͋ΔͷͰ͸ͳ͍͔ͱԾఆ͠ɼָۂಛ௃ྔʹΑΔָۂͷΫϥελϦ
ϯάΛߦ͏ɽ
ָۂͷδϟϯϧ͸ָۂ LODʹొ࿥͞Ε͍ͯΔ͕ɼΞʔςΟετͷԻָδϟϯϧ͸ొ࿥
͞Ε͍ͯͳ͍ͨΊɼDBpedia ͷσʔλΛࢀর͢Δɽ·ͨ࢖༻͢Δσʔλ͸ָۂ LOD ʹ
ొ࿥͞Ε͍ͯΔΞʔςΟετͷ͏ͪɼԻָδϟϯϧͱͯ͠ൺֱతେ͖ͳδϟϯϧͰ͋Δ
Alternative Rock, Hard Rock, Heavy Metal, Pop Music, Rock Musicʹ෼ྨ͞ΕΔΞʔ
ςΟετΛ༻͍ΔɽDBpediaʹ͓͚ΔԻָδϟϯϧʹ͍ͭͯਤ 5.4*1ʹࣔ͢ɽ
ਤ 5.4ʹ͓͍ͯɼԻָδϟϯϧʹଐ͍ͯ͠Δهࣄͷ਺ʹΑͬͯϊʔυͷେ͖͕͞ɼಉ͡
Իָδϟϯϧʹଐ͍ͯ͠Δهࣄͷ਺ʹΑͬͯԻָδϟϯϧͷϊʔυͷڑ཭͕ܾఆ͞Εͯ
͍Δɽࠓճ෼ੳͰ༻͍Δ Alternative Rock, Hard Rock, Heavy Metal, Pop Music, Rock
Musicͷ 5ͭͷδϟϯϧ͸ɼଐ͢Δهࣄ͕ଟ͍͋Δఔ౓େ͖ͳδϟϯϧͰ͋Γɼδϟϯϧ
ؒʹҰఆͷڑ཭͕͋ΔԻָδϟϯϧͰ͋Δ͜ͱ͕Θ͔Δɽ
*1 http://www.bradybutterfield.com/musicGenreFDG/
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࢖༻͢Δ 5δϟϯϧʹ෼ྨ͞ΕΔΞʔςΟετʹ͍ͭͯɼδϟϯϧΛӅָͯ͠ۂಛ௃ྔ
ͷΈͰ k-means ๏Λ༻͍ͯ 5 ͭͷΫϥελʹ෼ྨ͢Δɽk-means ๏ͱ͸ڭࢣͳ͠Ϋϥε
λϦϯάͷख๏ͷ 1 ͭͰ͋Δɽखॱͱͯ͠͸ɼ·ͣॳظ஋ͱͯ͠ϥϯμϜʹ෼ྨ͍ͨ͠
਺ͷΫϥελΛׂΓ౰ͯɼͦͷॏ৺Λܭࢉ͠୅ද఺ͱ͢Δɽ࣍ʹ୅ද఺͔Βͷڑ཭Λ΋ͱ
ʹҰ൪͍ۙ୅ද఺ͷΫϥελʹมߋ͢ΔɽΫϥελͷมߋ͕ߦΘΕͨ৔߹͸ɼॏ৺Λܭࢉ
͢Δͱ͜Ζ͔Β࠶౓ߦ͍ɼΫϥελͷมߋྔ͕͋Δᮢ஋ΛԼճΔ·Ͱߦ͏ͱ͍͏ख๏Ͱ
͋Δɽk-means๏Λ༻͍ͯ 5ͭͷΫϥελʹ෼ྨͨ͠ࡍɼ1ͭͷΫϥελෳ਺δϟϯϧͷ
ΞʔςΟετ͕ଐ͍ͯ͠Ε͹ɼδϟϯϧΛԣஅͨ͠࿮૊Έ͕ଘࡏ͢Δ͜ͱʹͳΓطଘͷ
δϟϯϧͱ͸ҟͳΔָۂಛ௃ྔʹΑΔδϟϯϧ෼ྨΛߦ͏͜ͱ͕Ͱ͖ΔͱΘ͔Δɽ
5.2.2 σʔλ୳ࡧํ๏
֤ΞʔςΟετͷδϟϯϧΛऔಘ͢ΔͨΊʹɼਤ 5.5 ͷΑ͏ͳ SPARQL Λൃߦ͢Δɽ
ΞʔςΟετͷδϟϯϧʹ͍ͭͯ͸ɼDBpediaͷ SPARQLΤϯυϙΠϯτΛ༻͍ͯσʔ
λΛऔಘ͢Δɽ·ͨ DBpediaʹ͓͚Δδϟϯϧ͸ඇৗʹࡉ͔͘෼ྨ͞Ε͍ͯΔͨΊɼͦ
ͷ্ҐδϟϯϧͷΧςΰϦΛ༻͍ΔɽͦͷͨΊਤ 5.6ͷΑ͏ʹɼָۂ LODͰࢀর͍ͯ͠
Δ DBpediaͷΞʔςΟετ͔ΒΞʔςΟετͷδϟϯϧ΁ɼͦͷδϟϯϧ͔Β্Ґδϟ
ϯϧͷΧςΰϦ΁ͱ୳ࡧΛߦ͍ɼσʔλΛऔಘ͢Δɽ
·ͨɼ֤ΞʔςΟετͷָۂಛ௃ྔΛऔಘ͢ΔͨΊʹɼਤ 5.7ͷΑ͏ͳ SPARQLΛൃ
ߦ͠ɼΞʔςΟετͷָۂಛ௃ྔͷ୅ද஋ͱָͯ͠ۂಛ௃ྔͷฏۉ஋Λࢉग़ͯ͠༻͍Δɽ
SPARQLΫΤϦΛൃߦ͠σʔλΛऔಘͨ͠ޙɼR*2ͰσʔλΛಡΈࠐΈɼk-means๏Λ
༻͍ͯΞʔςΟετ܈Λ 5ͭʹΫϥελϦϯά͢ΔɽR͸Φʔϓϯιʔε͔༷ͭʑͳύο
έʔδ͕ެ։͞Ε͓ͯΓɼ౷ܭղੳ΍σʔλ෼ੳ͕Ͱ͖ΔϑϦʔιϑτ΢ΣΞͰ͋Δɽ
5.2.3 ෼ੳ݁Ռͱߟ࡯
෼ੳ݁Ռ͸ද 5.3ͷΑ͏ʹͳͬͨɽ
ද 5.3ΑΓɼΫϥελ 4Λআ͘ 4ͭͷΫϥελʹ͓͍ͯෳ਺ͷطଘԻָδϟϯϧʹଐ͢
ΔΫϥελ͕Ͱ͖ͨɽ
Ϋϥελ 1͸ɼTempoͷ஋͕ߴ͍ͱ͍͏ಛ௃͕͋ΔͨΊɼൺֱత଎͍ۂ͕ूΊΒΕͯ
͍Δָۂ܈Ͱ͋ΔɽΫϥελ 2͸ɼTempoͷ஋͕௿͘ɼZero crossing rateͷ஋͕ߴ͍ͱ
*2 https://www.r-project.org/
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PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
PREFIX rdfs:<http://www.w3.org/2000/01/rdf-shema#> 
PREFIX mo:<http://purl.org/ontology/mo/> 
 
SELECT ?artist ?genre 
WHERE { 
?metadata mo:MusicArtist ?musicartist . 
 ?MusicArtist rdfs:label ?artist . 
 ?MusicArtist rdfs:seeAlso ?dbpedia . 
 SERVICE <http://dbpedia.org/sparql>  { 
 ?dbpedia dbp:name ?label; 
  ?dbpedia dbo:genre ?genre_x; 
  ?genre_x dct:subject ?category; 
  ?category rdfs:label ?genre . 
 FILTER regex(?artist, “Aerosmith@en”) 
} 
} 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
ਤ 5.5 DBpedia͔ΒδϟϯϧΛऔಘ͢Δ SPARQLΫΤϦ
mo:Aerosmith
dbr:Aerosmith
dbr:Heavy_metal_music
dbc:Heavy_metal
rdfs:seeAlso
dbo:genre
dct:subject
DBpedia
mo: http://purl.org/ontology/mo/
rdfs: http://www.w3.org/2000/01/rdf-schema#
dbr: http://dbpedia.org/resource/
dbo: http://dbpedia.org/ontology/
dct: http://purl.org/dc/terms/
dbc: http://dbpedia.org/resource/Category:
ਤ 5.6 DBpediaͷδϟϯϧ୳ࡧखॱ
͍͏ಛ௃͕͋ΔͨΊɼۂ͸Ώͬ͘ΓͰԻఔͷมԽָ͕ܹ͍͠ۂ܈Ͱ͋ΔɽΫϥελ 3͸ɼ
Tempoͷ஋͕௿͘ɼZero crossing rateͷ஋͕௿͍ͱ͍͏ಛ௃͕͋ΔɽΫϥελ 2ͱಉ͡
͘ۂͷςϯϙ͸Ώͬ͘ΓͰ͸͋Δ͕ԻఔͷมԽ͕͋·Γͳָ͍ۂ܈Ͱ͋ΔɽΫϥελ 4
͸ɼZero crossing rateͷ஋͕ߴ͘ɼRoll oﬀͷ஋΋ߴ͍ͱ͍͏ಛ௃͕͋ΔͨΊɼԻఔͷม
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PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
PREFIX rdfs:<http://www.w3.org/2000/01/rdf-shema#> 
PREFIX mus-voc:<http://www.ohsuga.is.uec.ac.jp/music/vocabulary#> 
PREFIX mo:<http://purl.org/ontology/mo/> 
 
SELECT ?artist ?title ? 
WHERE { 
 ?MusicArtist rdfs:label ?artist . 
 ?MusicArtist mus-voc:popularity ?pop . 
 ?metadata mo:MusicArtist ?MusicArtist 
?metadata rdfs:label ?title . 
?resource mus-voc:meta ?metadata . 
?resource mus-voc:features ?features . 
?tempoc rdf:value ?tempo . 
?features mus-voc:tempo ?tempoc . 
?lowenergyc rdf:value ?lowenergy . 
?dynamicsc mus-voc:lowenergy ?lowenergyc . 
?rmsenergyc rdf:value ?rmsenergy . 
?dynamicsc mus-voc:rmsenergy ?rmsenergyc . 
?features mus-voc:dynamics ?dynamicsc . 
?rolloffc rdf:value ?rolloff . 
?timbrec mus-voc:rolloff ?rolloffc . 
?zerocrossc rdf:value ?zerocross . 
?timbrec mus-voc:zerocross ?zerocrossc . 
?brightnessc rdf:value ?brightness . 
?timbrec mus-voc:brightness ?brightnessc . 
?features mus-voc:timbre ?timbrec . 
FILTER regex(?label, “Aerosmith@en”) 
} 
 
 
 
 
ਤ 5.7 ָۂಛ௃ྔΛऔಘ͢Δ SPARQLΫΤϦ
Խ͕ܹ͘͠௿Ի͕͔ͬ͠Γ໐͍ͬͯΔָۂ܈Ͱ͋ΔɽΫϥελ 5͸ɼRoll oﬀͷ஋͕ߴ͍
ͱ͍͏ಛ௃͕͋ΔͨΊɼ௿Ի͕͔ͬ͠Γ໐͓ͬͯΓΫϥελ 4ͱൺֱ͢ΔͱԻఔͷมԽ͸
͋·Γͳָ͍ۂ܈Ͱ͋Δɽ
ΞʔςΟετ͸ෳ਺ͷδϟϯϧʹଐ͢Δ͜ͱ͕ଟ͘ɼδϟϯϧͷ࿮૊Έ͕ᐆດͰ͋Δͨ
Ί͜ͷΑ͏ͳ݁Ռʹͳͬͨͱߟ͑ΒΕΔɽΫϥελ 4Λআ͘ 4ͭͷΫϥελʹ͓͍ͯɼط
ଘͷδϟϯϧΛԣஅ͢ΔΑ͏ͳΫϥελ͕ܗ੒͞Ε͍ͯΔ͜ͱ͔Βɼָۂಛ௃ྔΛ༻͍Δ
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ද 5.3 ָۂಛ௃ྔʹجͮ͘Ϋϥελผָۂ਺
δϟϯϧ Ϋϥελ 1 Ϋϥελ 2 Ϋϥελ 3 Ϋϥελ 4 Ϋϥελ 5
Alternative Rock 3 8 2 0 3
Hard Rock 2 5 5 0 0
Heavy Metal 3 3 2 0 0
Pop Music 0 3 3 3 6
Rock Music 3 3 5 0 1
͜ͱͰطଘͷδϟϯϧ෼ྨͱ͸ҟͳΔ৽͍͠࿮૊Έ͕ఏҊͰ͖Δ݁Ռͱͳͬͨɽ
Իָδϟϯϧ෼ྨʹ͍ͭͯͷ෼ੳʹ͓͍ͯɼָۂ LODʹΑͬͯޮ཰తʹσʔλΛ୳ࡧ
Ͱ͖ɼ͔ͭԻָ෼ੳʹ͓͍ͯ΋໾ཱͭݟ௨͠ΛಘΔ͜ͱ͕Ͱ͖ͨͱߟ͑Δɽ
5.3 ΞʔςΟετͷਓؾ౓ʹ͍ͭͯͷ෼ੳྫ
5.3.1 ෼ੳํ๏
΋͏ 1ͭͷԻָ෼ੳࣄྫͱͯ͠ɼͲΜͳָۂͷΞʔςΟετ͕ਓؾʹͳΓ΍͍͔͢ʹͭ
͍ͯͷ෼ੳΛڍ͛Δɽ
ਓؾ͕͋ΔΞʔςΟετʹ͸Կ͔܏޲͕͋Δͷ͔ɼϝλ৘ใͰ͸ͳָ͘ۂͷத਎Λද͢
ָۂಛ௃ྔͷ໘͔Β෼ੳΛߦ͏͜ͱͰɼԻָతʹਓؾʹͳΓ΍͍͢ಛ௃͕͋Δͷ͔෼ੳ
Λߦ͏ɽ·ͨԻָδϟϯϧʹΑͬͯԻָΛௌ͘ਓͷχʔζ͕ҟͳΔͷͰ͸ͳ͍͔ͱߟ͑ɼ
δϟϯϧ͝ͱʹਓؾʹͳΓ΍ָ͍͢ۂʹ͍ͭͯͷ෼ੳΛߦ͏ɽ
࢖༻͢Δσʔλ͸ɼલઅͷ෼ੳͱಉ༷ʹָۂ LOD ʹొ࿥͞Ε͍ͯΔΞʔςΟετͷ
͏ͪɼԻָδϟϯϧͱͯ͠ൺֱతେ͖ͳδϟϯϧͰ͋Δ Alternative Rock, Hard Rock,
Heavy Metal, Pop Music, Rock Musicʹ෼ྨ͞ΕΔΞʔςΟετΛ༻͍ɼΞʔςΟετͷ
δϟϯϧ͸ DBpedia͔Βࢀর͢Δɽ·ͨɼΞʔςΟετͷਓؾ౓͸ Spotify*3 API*4Λ༻
͍ͯ͋Β͔͡ΊεΩʔϚʹ௥Ճͨ͠ΞʔςΟετͷਓؾ౓Λද͢ PopularlyΛ࢖༻͢Δɽ
࢖༻͢Δ 5δϟϯϧʹ෼ྨ͞ΕΔΞʔςΟετʹ͍ͭͯɼԻָδϟϯϧ͝ͱʹΞʔςΟ
ετͷָۂಛ௃ྔͱਓؾ౓ʹ͍ͭͯϐΞιϯͷੵ཰૬ؔ܎਺ʹΑΔ෼ੳΛߦ͏ɽਓؾ౓ͱ
ͷ૬͕ؔ͋Δָۂಛ௃ྔ͕ͦͷԻָδϟϯϧͰਓؾʹͳΓ΍͍͢ಛ௃Ͱ͋Δ͜ͱʹͳΔɽ
*3 https://www.spotify.com/jp/
*4 https://developer.spotify.com/
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5.3.2 σʔλ୳ࡧํ๏
ΞʔςΟετͷਓؾ౓Λऔಘ͢ΔͨΊʹਤ 5.8 ͷΑ͏ͳ SPARQL Λൃߦ͢Δɽ·ͨ
ΞʔςΟετͷָۂಛ௃ྔ͸લड़ͨ͠ਤ 5.7Λ༻͍ͯऔಘ͠ɼΞʔςΟετͷָۂಛ௃ྔ
ͷ୅ද஋ͱָͯ͠ۂಛ௃ྔͷฏۉ஋Λࢉग़ͯ͠༻͍Δɽ
PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
PREFIX rdfs:<http://www.w3.org/2000/01/rdf-shema#> 
PREFIX mus-voc:<http://www.ohsuga.is.uec.ac.jp/music/vocabulary#> 
 
SELECT ?artist ?pop 
WHERE { 
 ?MusicArtist rdfs:label ?artist . 
 ?MusicArtist mus-voc:popularity ?pop . 
FILTER regex(?label, “Aerosmith@en”) 
} 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ਤ 5.8 ΞʔςΟετͷਓؾ౓Λऔಘ͢Δ SPARQLΫΤϦ
SPARQLΫΤϦΛൃߦ͠σʔλΛऔಘͨ͠ޙɼRͰσʔλΛಡΈࠐΈϐΞιϯੵ཰૬
ؔ܎਺Λ༻͍ͯ૬ؔ෼ੳΛߦ͏ɽ
5.3.3 ෼ੳ݁Ռͱߟ࡯
ද 5.4ɼද 5.5ɼද 5.6ɼද 5.7ɼද 5.8 ͕ͦΕͧΕͷԻָδϟϯϧʹ͓͚Δਓؾ౓ͱָ
ۂಛ௃ྔͷ૬ؔʹ͍ͭͯͷ෼ੳ݁ՌͰ͋Δɽදதͷ pop ͸ Popularity (ָۂͷਓؾ౓) ɼ
bpm͸ָۂಛ௃ྔ BPMͷ஋Λɼrms͸ָۂಛ௃ྔ RMS energyͷ஋Λɼzerocross͸ָ
ۂಛ௃ྔ Zero crossing rateͷ஋Λɼrolloﬀ͸ָۂಛ௃ྔ Roll oﬀͷ஋Λɼbrightness͸ָ
ۂಛ௃ྔ Brightness ͷ஋Λද͍ͯ͠Δɽ·ͨදதͷଠࣈʹͳ͍ͬͯΔ਺ࣈ͸ɼ֤δϟϯ
ϧʹ͓͍ͯ૬͕ؔҰ൪ߴ͍஋Λද͍ͯ͠Δɽ
ද 5.4ΑΓɼԻָδϟϯϧ Popular Musicʹָ͓͍ͯۂಛ௃ྔ Zero crossing rateɼRoll
oﬀɼBrightness ͱਓؾ౓ͱͷෛͷ૬͕ؔݟΒΕΔɽ͕ͨͬͯ͠Իָδϟϯϧ Popular
Musicʹ͓͍ͯ͸ɼԻఔͷมԽ͕͋·Γܹ͘͠ͳ͘ɼશମతʹதԻҬͷԻͰߏ੒͞Εͨۂ
Λԋ૗͍ͯ͠Δͱ͍͏ಛ௃ͷ͋ΔΞʔςΟετ͕ਓؾͰ͋Δ܏޲͕ݟΒΕΔɽ
ද 5.5ΑΓɼԻָδϟϯϧ Hard Rockʹָ͓͍ͯۂಛ௃ྔ Roll oﬀͱਓؾ౓ͱͷෛͷ૬
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ද 5.4 Popular Musicʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ
pop bpm rms zerocross rolloﬀ brightness
pop
bpm -0.27
rms 0.01 0.34
zerocross -0.47 0.02 -0.43
rolloﬀ -0.40 -0.23 -0.64 0.81
brightness -0.57 -0.05 -0.50 0.92 0.78
ද 5.5 Hard Rockʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ
pop bpm rms zerocross rolloﬀ brightness
pop
bpm -0.14
rms 0.20 0.18
zerocross -0.01 0.34 -0.20
rolloﬀ -0.41 0.36 0.07 0.57
brightness -0.11 0.25 -0.19 0.88 0.74
͕ؔݟΒΕΔɽ͕ͨͬͯ͠Իָδϟϯϧ Hard Rockʹ͓͍ͯ͸ɼ௿ԻҬͷׂ߹͕͋·Γ
ଟ͘ͳ͍ۂΛԋ૗͍ͯ͠Δಛ௃ͷ͋ΔΞʔςΟετ͕ਓؾͰ͋Δ܏޲͕ݟΒΕΔɽ
ද 5.6 Rock Musicʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ
pop bpm rms zerocross rolloﬀ brightness
pop
bpm -0.48
rms 0.25 0.33
zerocross -0.04 0.48 -0.09
rolloﬀ -0.84 0.41 -0.31 0.24
brightness -0.32 0.48 -0.21 0.89 0.58
ද 5.6ΑΓɼԻָδϟϯϧ Rock Musicʹָ͓͍ͯۂಛ௃ྔ BPMɼRoll oﬀͱਓؾ౓ͱ
ͷෛͷ૬͕ؔݟΒΕΔɽ͕ͨͬͯ͠Իָδϟϯϧ Rock Musicʹ͓͍ͯ͸ɼָۂͷςϯϙ
͕Ώͬ͘ΓͰɼ௿ԻҬͷׂ߹͕͋·Γଟ͘ͳ͍ۂΛԋ૗͍ͯ͠Δಛ௃ͷ͋ΔΞʔςΟετ
͕ਓؾͰ͋Δ܏޲͕ݟΒΕΔɽ
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ද 5.7 Heavy Metalʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ
pop bpm rms zerocross rolloﬀ brightness
pop
bpm 0.41
rms 0.49 0.02
zerocross -0.24 0.24 -0.39
rolloﬀ 0.04 0.44 0.05 0.29
brightness -0.36 -0.13 -0.55 0.76 0.37
ද 5.7ΑΓɼԻָδϟϯϧ Heavy Metalʹָ͓͍ͯۂಛ௃ྔ BPMɼRMS energyͱਓ
ؾ౓ͱͷෛͷ૬͕ؔݟΒΕΔɽ͕ͨͬͯ͠Իָδϟϯϧ Heavy Metal ʹ͓͍ͯ͸ɼָۂ
ͷςϯϙ͕଎͘ɼશମతʹԻྔ͕େ͖͍ͱ͍͏ۂΛԋ૗͍ͯ͠Δಛ௃ͷ͋ΔΞʔςΟετ
͕ਓؾͰ͋Δ܏޲͕ݟΒΕΔɽ
ද 5.8 Alternative Rockʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ
pop bpm rms zerocross rolloﬀ brightness
pop
bpm -0.03
rms 0.10 -0.24
zerocross 0.01 0.68 -0.61
rolloﬀ 0.15 -0.05 -0.08 0.31
brightness 0.10 0.36 -0.52 0.88 0.61
ද 5.8ΑΓɼԻָδϟϯϧ Alternative Rockʹ͓͍ͯ͸ָۂಛ௃ྔͱਓؾ౓ͱͷ૬ؔ͸
ݟΒΕͳ͔ͬͨɽ
·ͨਓؾ౓ͱͷ૬ؔͰ͸ͳ͍͕ɼ͢΂ͯͷδϟϯϧͷ݁Ռ͔Βָۂಛ௃ྔಉ࢜ͷ૬ؔͱ
ͯ͠ Zero crossing rateɼRoll oﬀɼBrightnessͷؒʹਖ਼ͷ૬͕ؔݟΒΕΔ܏޲ʹ͋Δɽ͜
Ε͸ Zero crossing rate ͕೾ܗΛඳ͍ͨͱ͖ɼ೾͕தԝΑΓ্ (ਖ਼) ͔ΒதԝΑΓԼ (ෛ)
ʹɼ·ͨ͸ͦͷٯʹมԽ͢Δස౓ΛɼRoll oﬀ ͕શମͷ 85 ˋΛ઎ΊΔ௿ԻҬͷׂ߹Λɼ
Brightness͕ߴԻҬ (1500HzҎ্)ͷׂ߹Λද͍ͯ͠Δ͜ͱ͔ΒɼมԽͷස౓͕૿͑Δ΄
Ͳ௿ԻҬ΍ߴԻҬʹ౸ୡ͢Δ͜ͱ͕ଟ͘ͳΔͱ͍͏ಛ௃͕͋Δͱߟ͑ΒΕΔɽ
ΞʔςΟετͷਓؾ౓ʹ͍ͭͯͷ෼ੳʹ͓͍ͯ΋ɼָۂ LODʹΑͬͯޮ཰తʹσʔλ
Λ୳ࡧͰ͖ɼ͔ͭԻָ෼ੳʹ͓͍ͯ΋໾ཱͭݟ௨͠ΛಘΔ͜ͱ͕Ͱ͖ͨͱߟ͑Δɽ
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ୈ 6ষ
·ͱΊͱࠓޙͷ՝୊
6.1 ·ͱΊ
ຊݚڀͰ͸ɼԻָ৘ใॲཧɼಛʹָۂಛ௃ྔΛѻ͏ݚڀ΍ΞϓϦέʔγϣϯ։ൃͳͲ
ʹʹ͓͍ͯ࢖༻Ͱ͖ΔΑ͏ͳָۂ LODͷऩूɾ෼ੳج൫ͷߏஙΛߦ͏͜ͱΛ໨తʹָۂ
LODͷεΩʔϚઃܭɼָۂ LODࣗಈߏஙγεςϜͷߏஙΛߦͬͨɽ۩ମతʹ͸ɼ·ָͣ
ۂಛ௃ྔʹ͍ͭͯద੾ͳεΩʔϚઃܭΛߦ͏ͨΊɼԻָ৘ใॲཧʹ͓͍ͯͲͷָۂಛ௃ྔ
͕Ͳͷ͘Β͍࢖༻͞Ε͍ͯΔͷ͔ௐࠪΛߦͬͨɽௐࠪͷ݁Ռ͔Βɼඞཁͳָۂಛ௃ྔʹͭ
͍ͯطଘϓϩύςΟͷௐࠪΛߦ͍ɼطଘϓϩύςΟ͕ଘࡏ͠ͳ͍ɼ͋Δ͍͸࢖༻͢Δͷʹ
ద੾Ͱ͸ͳ͍৔߹ɼָۂಛ௃ྔʹ͍ͭͯͷಠࣗͷϓϩύςΟΛఆٛͨ͠ɽ·ͨɼָۂಛ௃
ྔ͚ͩͰ͸ͳ͘ɼָۂͷϝλ৘ใʹ͍ͭͯಉ༷ʹطଘϓϩύςΟͷௐࠪɼಠࣗϓϩύςΟ
ͷఆٛΛߦ͍ɼఆָٛͨ͠ۂಛ௃ྔͱָۂϝλ৘ใͷϓϩύςΟΛ༻ָ͍ͯۂ LODͱ͠
ͯεΩʔϚઃܭΛߦͬͨɽͦͯ͠ɼָۂ LODͷऩूɾ෼ੳج൫ͱָͯ͠ۂಛ௃ྔͷղੳ
͔Βָۂ LOD΁ͷࣗಈ௥ՃΛߦ͏ָۂ LODࣗಈߏஙγεςϜͷߏஙΛߦͬͨɽ
·ָͨۂ LODΛ༻͍ͨԻָ෼ੳͱͯ͠ɼԻָδϟϯϧ෼ྨʹ͍ͭͯͷ෼ੳͱΞʔςΟ
ετͷਓؾ౓ʹ͍ͭͯͷ෼ੳͱ͍͏ 2 ͭͷྫΛఏࣔ͢Δ͜ͱͰɼָۂ LOD ͕޿ൣғͷ
σʔλΛ؆୯ʹ୳ࡧͰ͖ɼָ͔ͭۂಛ௃ྔΛ༻͍ͨԻָ෼ੳʹ͓͍ͯ໾ཱͭͰ͋Ζ͏ݟ௨
͠Λࣔͨ͠ɽ
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6.2 ࠓޙͷ՝୊
6.2.1 σʔλ਺ͷ૿Ճ
ຊݚڀͰ͸ɼ֎෦ͷ LOD ͱͯ͠ DBpedia ͱͷϦϯΫΛߦ͕ͬͨɼଞͷ LOD ͱͷϦ
ϯΫ΋ߦ͏͜ͱͰΑΓ޿ൣғΛΧόʔͰ͖Δ෼ੳج൫ΛߏஙͰ͖Δͱߟ͑Δɽ·ָͨۂ
LOD ࣗମͷָۂ਺΍τϦϓϧ਺΋·ͩ૿΍͢༨஍͕͋Γɼָۂ LOD ࣗಈߏஙγεςϜ
͕޿͘Ұൠʹ࢖༻ͯ͠΋Β͑ΔΑ͏ͳ޻෉͕ඞཁͰ͋Δͱߟ͑Δɽ
6.2.2 ৘ใͷՄࢹԽ
্هͷσʔλ਺ͷ૿ՃΛୡ੒͢ΔͨΊͷָۂ LODࣗಈߏஙγεςϜ͕޿͘Ұൠʹ࢖༻
ͯ͠΋Β͑ΔΑ͏ͳ޻෉ͱͯ͠ɼ[23]ͷΑ͏ͳָۂಛ௃ྔΛ༻ָ͍ͨۂ৘ใͷՄࢹԽ͕ߟ
͑ΒΕΔɽָۂ LODʹ௥Ճͨ͠ࡍɼָۂಛ௃ྔΛ਺஋ͱͯ͠ݟͤΔ͚ͩͰ͸Ϣʔβͷཧ
ղ͕೉͘͠Ϟνϕʔγϣϯʹܨ͕ΓͮΒ͍ɽͦ͜Ͱָۂಛ௃ྔΛ༻ָ͍ͨۂͷྨࣅ౓ΛՄ
ࢹԽ͠ɼͻͱ໨Ͱָۂಉ࢜ͷڑ཭͕Θ͔Δ࢓૊Έ͕Ͱ͖Δͱָۂ௥Ճ΁ͷੵۃతͳࢀՃΛ
ݟࠐΊΔͷͰ͸ͳ͍͔ͱߟ͑Δɽ
6.2.3 ָۂಛ௃ྔͷ௥Ճ
ຊݚڀͰ͸ɼָۂ LOD͕σʔλͱָͯ࣋ͭ͠ۂಛ௃ྔΛԻָ৘ใॲཧݚڀͷ࿦จௐࠪ
Λ͢Δ͜ͱͰߜΓࠐΈΛߦͬͨɽݱࡏԻָ৘ใॲཧݚڀͰΑ͘ར༻͞Ε͍ͯΔָۂಛ௃ྔ
ʹ͍ͭͯ͸ΧόʔͰ͖͍ͯΔͱߟ͑Δ͕ɼ͞·͟·ͳԻָ৘ใॲཧݚڀོ͕੝͍ͯ͠Δͨ
ΊࠓޙΑΓ༗༻ͳָۂಛ௃ྔ͕ग़ݱ͢ΔՄೳੑ΋͋Δɽ·ͨຊݚڀͰ͸ָۂΛ௨ָͨ͠ۂ
ಛ௃ྔͷΈΛղੳɾ׆༻͖͕ͯͨ͠ɼԻָͷੑ্࣭ɼ࣌ܥྻσʔλΛָۂ LODͷσʔλ
ʹऔΓೖΕΔͱ͍͏͜ͱ΋ඞཁͰ͋Δͱߟ͑Δɽࠓճ͸࣮ݱͰ͖ͳָ͔ͬͨۂಛ௃ྔͷ࣌
ܥྻσʔλ͕ͩɼ࣌ܥྻσʔλΛָۂ LODʹऔΓೖΕΔ͜ͱ͸ָۂಛ௃ྔΛѻ͏໨తͰ
͋ΔɼΑΓָۂͷ಺༰Λ౿·͑ͨ෼ੳج൫Λߏங͢Δͱ͍͏ߟ͑ͱ΋ॏͳΔͨΊɼੵۃత
ʹߦ͍͖͍ͬͯͨͱߟ͑Δɽ
6.2.4 ΞϓϦέʔγϣϯͷ։ൃ
·ͨɼָۂ LODΛ༻͍ͨϓϩτλΠϓΞϓϦέʔγϣϯͷ։ൃʹ͍ͭͯ΋ࠓޙͷ՝୊
ͱ͍ͨ͠ɽຊݚڀͰ͸Իָ෼ੳࣄྫͷఏࣔʹཹ·͕ͬͨɼָۂ LODͷ׆༻ͱͯ͠͸Իָ
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ΞϓϦέʔγϣϯ΋ 1ͭͷํ๏Ͱ͋Δɽྫ͑͹ָۂਪનΞϓϦέʔγϣϯͱͯ͠ɼԻָ෼
ੳࣄྫΛԠ༻͠औಘָͨ͠ۂಛ௃ྔ΍ϝλ৘ใ͔ΒϢʔβͷᅂ޷ʹ߹͏ָۂͷྨࣅָۂΛ
ਪન͢Δͱ͍͏͜ͱ͕ߟ͑ΒΕΔ [24]ɽԻָ෼ੳࣄྫ͔Β΋෼͔Δ௨ΓɼSPARQL ΫΤ
ϦʹΑͬͯ޿ൣғͷσʔλΛ؆୯ʹऔಘ͢Δ͜ͱ͕Ͱ͖ΔͨΊɼָۂ LODͷΞϓϦέʔ
γϣϯ΁ͷ׆༻΋ࠓޙͷ՝୊ͱ͍ͨ͠ɽ
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ँࣙ
ຊݚڀΛ਱ߦ͢Δʹ͋ͨΓɼଟ๩ͷதɼऴ࢝ద੾͔ͭஸೡͳ͝ࢦಋΛͯ͠Լͬͨ͞େਢ
լত඙ڭतɼંݪྑฏ٬һڭतɼాݪ߁೭।ڭतʹਂ͘ײँக͠·͢ɽ઒ଜོߒ٬һ।ڭ
तɼਗ਼༤Ұॿڭʹ͸͝ଟ๩ͷதɼि 1ճͷθϛΛ࢝Ίͱͯ͠೤৺ͳݚڀࢦಋΛࣀΓɼوॏ
ͳษֶͷػձΛ༩͑ͯͩͬͨ͘͜͞ͱʹਂ͘ޚྱਃ্͛͠·͢ɽ·ͨɼݚڀͷػձͱٞ
࿦ɾݚᮎͷ৔Λఏڙͯ͠௖͖ɼޚࢦಋ௖͍ͨࠃཱ৘ใֶݚڀॴʗ౦ژେֶͷຊҐాਅҰڭ
तΛ͸͡Ίɼ׆ൃͳٞ࿦ͱوॏͳޚҙݟΛ௖͍ͨݚڀάϧʔϓͷօ༷ɼେਢլɾాݪݚڀ
ࣨͷօ༷ʹײँக͠·͢ɽ·ͨത࢜ޙظ՝ఔͷߐ্प࡞ࢯʹ͸ɼࣗ਎ͷݚڀͰଟ๩ʹ΋ؔ
ΘΒͣ͞·͟·ͳ͝ࢦఠΛͩͬͨ͘͞Γɼߦ͖٧ͬͯ͠·ͬͨࡍʹ࣭໰Λ౤͔͚͛Δͱ͢
͙ʹత֬ͳΞυόΠεΛͩͬͨ͘͜͞ͱʹਂ͘ײँக͠·͢ɽݚڀࣨͷօ༷ʹ͸ݚڀʹର
ͯ͠ͷٞ࿦͚ͩͰ͸ͳ͘ɼ೔ʑͷݚڀࣨͰͷੜ׆΍ීஈͷԿؾͳ͍ձ࿩ͳͲʹ͓͍ͯ͋Β
ΏΔ໘Ͱେม͓ੈ࿩ʹͳΓ·ͨ͠ɽօ༷ͷ͓͔͛Ͱɼຖ೔ݚڀΛଓ͚ɼॆ࣮ͨ࣌ؒ͠Λա
͢͜͝ͱ͕Ͱ͖ɼ৺ΑΓײँக͠·͢ɽ࠷ޙʹɼത࢜લظ՝ఔ΁ͷਐֶΛࢧԉͯ͠௖͖ɼ
͍ͭ΋Թ͔͍ྭ·͠Λ͘Εͨ྆਌ͱՈ଒ʹ৺͔Βײँக͠·͢ɽ
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